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CELESTIAL  RADIO  TELESCOPE 


r 


$0-S _ RetclOf  SO  HY  at  1  mil  DC  3000  ohms  D  C  Res 


tO-»  Output 


DiRwntloot. 
Weight _ 


.02  lb.  *lmped«nce  ratio  Is  fued,  12S0  1  for  SS6-1,  ItSO  for  SSO-3  Any  Inipedance  between  the  velues  shown 


MINIATURE  COMPONENTS 
FROM  STOCK... 


SUBOUNCER  UNITS 


ISO  VARICK  STREET  NEW  YORK  13.  N  V 

EXPORT  OlVISION  13  EAST  40th  STREtt  NEW  YORK  16  NY  CARIES  ARIAB 


AND  ULTRA-MINIATURE 


EQUIPMENT 


HEAR  NG 


UTC  Sub-SubOuncer  units  have  exceptionally  high  efficiency  and  frequency  range  in  their  ultra-miniature 
site  This  has  been  effected  through  the  use  of  specially  selected  Hiperm-Alloy  core  material  and  special 
winding  methods.  The  constructional  details  are  Identical  to  those  of  the  Sub-Ouncer  units  described 
above  The  curtfs  below  show  actual  charKterlstics  under  typical  conditions  of  application. 


O.C. 
In  Pri 
0 


List 

Price 

»*50 


!»P1. 

SSO-1 


Application 

input 


Level 

4-  4  V  U 


Prt.  Imp. 

200 

JO _ 

JO^OOO^ 

10.000 

25.000 

30.000 


MC.Jmp 

250.600 
62  500 
J0,(^ 
200 
500 
50 


Pri.  Res.  Sec.  Res 


3  5 


3700 


Intelit^ge/J  1 
Plate  to  Line 


_0 _ 

3  mil 
1.5  mil 
10  mil 


MO-4 

SSOJ 

SSO-6 


Output  +  20VU  30.000 

ReKtor  50  HY  at  1  ■nil.  O.C.  4400  ohms  D  C  Res. 

Ouptul  -f  20  V.U.  ^  100.000 


2S75 


tUO-SUROUNCER  UNIT 


4700 


FOR  HEARING  AIDS.  ..VEST  POCKET  RADIOS ..  .MIDGET  DEVICES 


UTC  tub-OuRcer  units  fulnil  mi  essential  requirement  for  miniaturized  components  hav¬ 
ing  relatively  high  efficiency  and  wide  frequency  response.  Through  the  use  of  special 
nickel  Iron  core  materials  and  winding  methods,  these  miniature  units  have  per¬ 
formance  and  dependability  characteristics  far  superior  to  any  other  comparable  items. 
They  are  Ideal  for  hearing  aids,  miniature  radios,  and  other  types  of  miniature  electronic  equipment. 
The  colls  employ  automatic  layer  windings  of  double  Formex  wire ...  In  a  molded  Nylon  bobbin.  All 
insulation  Is  of  cellulose  acetate.  Four  Inch  color  coded  flexible  leads  are  employed,  securely  anchored 
mechanically.  No  mounting  fKlIities  are  provided,  since  this  would  preclude  maximum  flexibility  in 
location.  Units  are  vKuum  impregnated  and  double  (water  proof)  sealed.  The  curves  below  indicate 
the  excellent  frequency  response  available.  Alternate  curves  are  shown  to  indicate  operating  charac¬ 
teristics  in  various  typical  applications 


Pri.  Res.  Sac.  Res 


Appllcatlaa 

Input 
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25,000 
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See.  Imp. 
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62,500 

90,000 

200 

500 

50 


SUBOUNCER  UNIT 

Dimensions...  9/16'  x  5/8'  x  7/8' 
Weight . 03  lb 


2650  S4.S0 


lnterstage/3  1 
Plate  to  Line 


_0 _ 

3  mil 
15  mil 
i  .0  mil 


800 


Output 


3250 


5  mil 


'Impedance  ratio  is  fixed,  1250:1  for  SO-1,  1:50  for  SO-3  Any  impedance  between  the  values  shown 
may  be  employed 
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for  the  latest  and 


TUBELESS 
MAGNETIC 
AMPLIFIER 
DC  SUPPLIES 


for  automotive 
and  airrraft  industries 


Sorensen  Nobatrons  Model  MA6/15  and 
Model  M  A2850  are  tubeless — using  mag¬ 
netic  amplifier  principles.  They  have 
plenty  of  current  capacity  —  100  amps 
at  6  volts  or  75  amps  at  12  volts  in  the 
MAORIS  and  50  amps  at  28  volts  in  the 
MA2850.  Please  see  the  specs  below. 


The  MA6  T5  is  designed  primarily  as  an 
automotive  production  test  instrument  for 
use  in  checking  window  motors,  heaters, 
clocks,  radios,  headlight  dimmers,  igni¬ 
tion  systems,  air  conditioners,  cigarette 
lighters.  The  MA2850  can  be  used  for 
testing  aircraft  heaters,  pitch  changers, 
inverters,  radar,  fire  control  systems,  etc. 
Built  around  tubeless  circuits,  both  mod¬ 
els  are  carefully  engineered  and  built  to 
give  you  years  of  trouble-free,  dependable 
service.  Write  for  information  notv! 


SPECIFICATIONS 
Model  MA2850 

Input  vohag*  rang*  190-230,  S0,  4  wir«,  60~'  , 

O^ut  30  voht  DC,  adiuttobk  butwMn  23  and  36  voht. 

Currant  0-50  amporot 

Rippla  3%  max  RMS 

Ragulation  accuracy  ^1%  against  lin#  and  load  combinod 

Tima  conttant  0.5  tocondt  undar  worst  condition* 

Dimantiani  1SW"  wida  x  2SW  high  x  13"  doop 

Matori  ora  ttandard.  UhIIb  ora  §*H  contoinod. 


best  in  Isotronics 


Model  MA6/15 

Input  voHaga  ronga  210-350  VAC,  lA  60'-^  . 

Output  Adiuttobla  6  >  7.7  volt*  DC  from  0  •  100  omporat 

Ad|u*tabl*  12  •  15.4  voh*  DC  from  0  •  75  amparo* 
Rippio  1%  max  VMS 

Ragulation  accuracy  ^1H  again*t  Rno  and  load  combinod 
Timo  conitcint  0.2  (ocond*  undor  worst  condition* 

Dimonsion*  21"  wido  x  36"  high  x  15"  doop 

Alatar*  ora  sfondord.  Cobinot*  optional. 


SORENSEN  AND  COMPANY  •  375  FAIRFIELD  AVE.,  STAMFORD  I*  CONN. 
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Previous 

Month 


Latest 

Month 


Year  Previous  Lotest 

Ago  Month  Month  V 

TV  AUDIENCE 

(Source:  NBC  Research  Dept.)  July '52  June '53  July '53 

Sets  in  Use-toUl  .  17.983,200  24,292,b00  24,519,000 


RECEIVER 

PRODUCTION 

(Source:  RETMA) 
Television  sets  . . 

Home  sets . 

Ciock  Radios  . . . 
Portable  sets  . . . 
Auto  sets  . 


BROADCAST  STATIONS 

(Source:  FCC)  Jl 

TV  Stations  on  Air ... . 

TV  Stns  CPs— not  on  air 
TV  Stns-Applications 
AM  Stations  on  Air . . . 

AM  Stns  CPs-not  on  air 
AM  Stns— Applications 
FM  Stations  on  Air  . 

FM  Stns  CPs-not  on  air 
FM  Stns-Applications 


RECEIVER  SALES 

(Source:  RETMA) 
Television  sets,  units. . . 
Radio  sets  (except  auto) 


RECEIVING  TUBE  SALES 

(Source:  RETMA)  June  '52 

Receiv.  tubes,  total  units  24,365,462 
Receiving  tutm,  new  sets  15,770,335 
Rec.  tubes,  replacement  5,187,557 
Receiving  tubn,  gov't.  2,477,569 
Receiving  tubes,  export  930,001 
Picture  tubes,  to  mfrs.  285,975 


COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC)  June  '52  May  '53 

Aeronautical  .  32,603  42,213 

Marine  .  35,500  40,076 

Police,  fire,  etc .  11,143  13,238 

Industrial .  13,680  16,850 

Land  Transportation  . .  5,027  5,830 

Amateur  .  113,092  111,011 

Citizens  Radio .  l,40l  2,124 

Disaster .  71  189 

Experimental .  488  439 

Common  carrier .  985  1,193 


SEMICONDUCTOR  SALES 

(Source:  RETMA)  Jum 

Germanium  Diodes 


May  '53  June  '53 
1,466,362  1,344,636 


EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  May  '52 
Prod,  workers,  comm,  equip.  267,000 
Av.  wkly.  earnings,  comm.  $64.80 

Av.  wkly.  earnings,  radio  $60.83 

Av.  weekly  hours,  comm.  40.6 

Av.  weekly  hours,  radio  40.1 


,,  .  -  -  Quarterly  Figures  —  ^ 

Year  Previous  Latest 

Ago  (Quarter  Quorter 


INDUSTRIAL 
TUBE  SALES 

(Source:  NEMA) 

Vacuum  (non-receiving) 

Gas  or  vapor . 

Phototubes  . 

Magnetrons  and  velocity 
modulation  tubes  . . 
Gaps  and  T/R  boxes  . . 


1st  '53 
$11,340,000 
U,140,000 
$930,000 


STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's)  July  '52  J 
Radio— TV  &  Electronics  295.7 

Radio  Broadcasters _  282.4 

p-provisional;  r— revised 


TOTALS  FOR  FIRST  HALF 

>2  1953  Percent  Change 


Television  set  production 
Radio  set  production 
Television  set  sales 
Radio  set  sales  (except  auto) 
Receiving  tube  sales 
Cathode-ray  tube  sales 
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FCC  Gives  the  Nod  to  NTSC  Color 


Proposal  to  adopt  industry 
specifications  sets  Sept.  8  as 
deadline  for  opponents 

Taking  broadcasters  and  the  elec¬ 
tronics  industry  by  surprise,  the 
Federal  Communications  Commis¬ 
sion  has  set  forth  a  proposal  for 
new  color  television  rules.  These 
proposed  rules  are  based  on  new 
signal  specifications  for  commercial 
color  television  adopted  by  the  Na¬ 
tional  Television  System  Committee 
on  July  21,  1953. 

►  Any  Opposition — An  interested 
party  who  feels  that  the  proposed 
rules  should  not  be  adopted  has  un¬ 
til  Sept.  8  to  file  objections.  Com¬ 
ments  on  the  objections  have  an 


Revised  Electronics  Output  In¬ 
dex  confirms  good  conditions 
reported  by  companies 

Almost  without  exception,  elec¬ 
tronics  firms  reporting  first-half 
sales  and  profit  figures  claimed  all- 
time  highs  over  previous  years. 
Jumps  of  fifty  to  eighty  percent 
over  the  same  period  during  1952 
were  not  uncommon  among  larger 
companies  in  the  industry,  and  sev¬ 
eral  reported  increases  of  more 
than  100  percent  over  last  year. 

►  New  Output  Index — The  heavy 
sales  figures  reported  are  consistent 


additional  fifteen-day  leeway  for 
filing.  By  Sept.  23,  the  Commission 
should  have  all  the  paperwork  in 
its  hands  and  will  then  decide 
whether  or  not  to  hold  hearings.  If 
there  are  no  objections,  no  hearings 
will  be  necessary. 

Industry  leaders  and  the  com¬ 
missioners  are  optimistic.  They 
point  out  that  five  industry  bell¬ 
wethers  have  already  filed  color-tv 
petitions  specifying  specs  identical 
to  those  of  NTSC  (one  company 
even  jumped  the  gun,  then  amended 
its  original  petition  to  conform  to 
NTSC’s). 

CBS,  whose  noncompatible  sys¬ 
tem  was  first  adopted  October  10, 
1950,  is  well  on  the  new  bandwagon 
with  a  recent  authorization  to  put 


with  high  output  for  first  six 
months  as  indicated  by  the  Elec¬ 
tronics  Output  Index  plot  on  page 
4.  This  index  is  plotted  to  a  new 
scale  beginning  this  month  to  take 
advantage  of  increased  plant  cover¬ 
age  and  revised  Bureau  of  Labor 
Statistics  figures  on  employment 
This  plot  reveals  a  steadier  than 
usual  situation  in  the  electronic 
industry  this  year.  Seasonal  varia¬ 
tions  are  evident  for  the  years  1948 
through  last  year,  but  so  far  this 
year  fluctuations  have  been  minor 
— including  the  slight  dip  for  June 
which  reflects  the  annual  summer 
slump.  Output  is  roughly  double 
that  of  1947. 


NTSC  color  signals  on  the  air  from 
Sept.  10  to  Dec.  10. 

Expert  prognosticators  still  feel 
their  date  of  Jan.  1,  1954  for  final 
FCC  color  rules  is  a  good  guess, 
but  would  be  glad  to  be  proved 
pessimistic. 

TV  AAanufacturers 
Appraise  Next  Half 

Despite  truce  in  Korea  many 
companies  see  clear  sailing  for 
the  rest  of  '53 

By  and  Large  companies  in  the 
industry  are  not  disturbed  over  the 
effects  of  the  Korean  truce  on  busi¬ 
ness,  at  least  for  the  remaining 
months  of  1953.  They  look  to  a 
continuation  of  the  record  sales 
chalked  up  during  the  first  six 
months  of  the  year. 

►Opinions — Typical  of  views  of 
many  manufacturers  in  the  field 
are  those  recently  expressed  by 
executives  of  five  major  companies. 

Admiral’s  executive  vice-presi¬ 
dent,  J.  B.  Huarisa,  sees  a  bright 
outlook  for  the  second  half  of  this 
year.  Despite  the  truce  in  the 
Korean  War,  he  said  Admiral  an¬ 
ticipates  higher  billing  on  produc¬ 
tion  of  a  variety  of  electronic 
equipment  for  the  armed  forces. 

Philco’s  executive  vice-president, 
J.  H.  Carmine  says  that  his  com¬ 
pany  is  looking  ahead  confidently 
to  the  last  half  of  the  year.  “There 
is  today  no  apparent  reason  why, 
with  more  people  employed  at 
higher  wages  than  ever  before,  our 
industry  should  not  continue  to  en¬ 
joy  a  high  rate  of  activity.’’ 

“Cessation  of  hostilities  in  Ko¬ 
rea  and  possible  cut-backs  in  gov- 


Sofes  Hit  Record  High  For  First  Half  of  '53 
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eminent  defense  orders  should  not 
have  a  serious  impact  on  the  indus¬ 
trial  economy.  American  industry 
is  better  prepared  for  any  economic 
adjustments  that  may  come  than 
it  has  been  in  advance  of  a  similar 
event  in  the  past  half-century.  Our 
industrial  climate  is  healthy;  our 
financial  position  is  strong,  and  our 
people  are  psychologically  prepared 
for  a  long  era  of  continued  expan¬ 
sion  and  prosperity.”" 

^  Plant  Expansion  —  Motorola 
looks  for  a  satisfactory  last  half 
in  television,  according  to  president 
P.  V.  Galvin.  He  said  that  no  sig¬ 
nificant  change  is  seen  in  military 
production  due  to  the  Korean  truce. 

He  announced  plans  for  the  addi¬ 
tion  of  40-thousand  square  feet  to 
the  firm’s  Arizona  laboratory  for 
military  research. 

J.  S.  Knowlson,  board  chairman 
and  president  of  Stewart-Warner 
said  that,  at  present,  it  appears 
that  business  will  continue  good 
but  increasingly  competitive  mar¬ 
kets  will  keep  profits  from  expand¬ 
ing.  There  is  also  great  uncertainty  Electronic  digital  computers  with 
as  to  size  of  military  spending.  their  insatiable  appetite  for  num- 
President  H.  W.  Zimmer  of  Syl-  bers  have  long  been  heralded  as 
vania  said  that  indications  for  thinking  tools  to  relieve  men’s 
the  balance  of  the  year  appear  to  minds  from  the  drudgery  of  rou- 
be  even  more  favorable  than  they  tine  calculation.  Although  the 
were  a  few  months  ago.  giant  brains  have  performed  aus¬ 

picious  service  in  research  labora¬ 
tories  and  government  bureaus, 
mammoth  general-purpose  com¬ 
puters  have  not  been  found  eco¬ 
nomically  feasible  in  many  appli¬ 
cations  and  routine  calculations 
Indication  of  the  past  trend  in  must  still,  in  general,  be  done  by- 
government  financed  scientific  re-  hand. 

search  and  development  at  non-  Recent  digital  machines,  tailored 
profit  institutions  is  shown  in  a  for  specific  applications,  may  indi¬ 
study  of  the  subject  by  the  cate  a  trend  in  computer  design 
National  Science  Foundation.  In  that  will  obviate  many  of  the  eco- 
the  year  ending  June  30,  1952,  fed-  nomic  drawbacks  to  widespread  use 
eral  funds  for  scientific  activities  of  electronic  computers  in  industry 
of  all  kinds  amounted  to  $2.2  bil-  and  commerce, 
lion  Of  this  amount,  $338  million  ►Flight-PInn  St«ra*e  IJnIt-The 
w».  for  ^.entilic  reaearch  and  da-  controlling  the  evar-in- 

velopment  at  non-profit  institu-  .  •  *  as  av.  i.  a.  xi. 

^  ^  -aa  creasing  air  traffic  throughout  the 

tions,  an  increase  of  $44  million  ^  k  i  j  u  i  a 

’  .  ,,  J,  .  country  may  be  solved  by  electroni- 

over  the  amount  allocated  in  1951.  n  a  •  j  •  ai- 

cally  storing  and  comparing  the 

►  Reverse — Opposite  to  the  rise  in  flight  plans  of  up  to  2,000  planes  at 
total  spending.  Signal  Corps  funds  a  time.  Developed  for  Civil  Aero- 

for  non-profit  research  dropped  to  nautics  Administration  by  engi- 

$4.7  million  in  1952  compared  to  neering  Research  Associates  Divi- 

$6.8  million  in  1951,  for  a  cut  of  sion  of  Remington  Rand,  the  flight- 

$2.1  million.  plan  storage  unit  includes  a  mag- 


GIANT  magnetic  drum  stores  flight  plans  of  2,000  airplanes,  as 


Computers  Take  On  New  Chores 


netic-drum  memory  that  proce.sses 
teleprinter  characters  at  a  rate  of 
23,000  per  second  and  can  store 
up  to  312,000  characters.  A  de¬ 
sired  flight  plan  can  be  located 
within  0.4  second  and  an  automatic 
search  of  the  drum’s  contents  is 
performed  once  every  10  minutes. 

Part  of  a  system  for  air  traffic 
control  under  development  jointly 
by  CAA  and  the  Air  Navigation 
Development  Board,  the  storage 
unit  is  scheduled  for  demonstration 
this  fall.  The  magnetic  memory  is 
also  applicable  to  airline  pa.ssenger 
reservation  systems  and  other  fil¬ 
ing  and  checking  systems  requiring 
high-speed  data  handling. 

►  Commercial  Calculator  —  De¬ 
signed  to  meet  accounting  and  com¬ 
puting  requirements  too  heavy  for 
the  usual  card-programmed  calcula¬ 
tors  and  yet  not  so  demanding  as 
to  justify  use  of  a  giant  brain,  the 
IBM  magnetic-drum  calculator  is 
aimed  specifically  at  the  business¬ 
man.  In  contrast  with  the  flight- 
plan  storage  unit,  the  IBM  machine 
has  a  drum  only  4  in.  in  diameter 
and  12  in.  long.  The  machine  has 
up  to  20,000  memory  positions  and 
can  accept  as  many  as  2,000  in¬ 
structions.  It  occupies  the  same 
area  as  two  office  desks  and  a  filing 
cabinet. 

Likely  applications  for  the  mag¬ 
netic-drum  calculator  include:  com- 


Styled  for  specific  jobs,  digital 
machines  find  many  commer¬ 
cial  applications 


U.  S.  Funds  Increased 
At  Non-Profit  Centers 


(Continutd  on  page  I) 
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For  low  noise  and  high  sensitivity  in  UHF 
timers,  choose  Sylvania’s  1N82  Crystal  Diode. 
This  diode  was  designed  for  peak  performance 
as  a  UHF  mixer. 

The  silicon  crystal  is  well  known  for  its  high 
sensitivity  and  low  noise,  factors  which  have 
especially  fitted  it  for  use  in  radar  receivers. 


The  combination  of  silicon  and  Sylvania’s  fa* 
mous  sealed-in-glass  construction  assures  low¬ 
est  tuner  noise  figures  plus  maximum  depend¬ 
ability. 

For  full  information  concerning  the  com¬ 
plete  line  of  Sylvania  crystal  diodes,  mail  the 
coupon  now! 


JT 


UGHTING  •  RADIO  •  ELECTRONICS  •  TELEVISION 
lo  Canada:  Sylvania  Electric  (Canada)  Ltd.,  Univertity  Tower  Bldg. 
St.  Catherine  St.,  Montreal,  R  Q. 


Syivanki  ilectrk  PredwcH  lac. 

Dept-  31-1009.  1740  treodway 
New  York  19,  N.  Y. 

Please  send  me  latest  data  sheets  concerning 
Sylvania  Crystal  Diodes. 
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Radiation  Instrument 
Business  Changes 

U.  S.  government  was  top  cus¬ 
tomer  in  1952;  Private  industry 
and  AEG  shares  drop 


puting:  insurance  premiums,  es¬ 
tablishing  production  schedules  and 
preparing  utility  bills.  One  of  its 
features  is  a  table  look-up  operation 
that  facilitates  automatic  search¬ 
ing  of  rate  tables. 


the  changing  radiation  instrument  market 


IILLION 


LC  AND  ITS, 
INTRACTORS 


military  and 
US  AGENCIES 


IMBXION 


PRIVATE 

INDUSTRY 


RETMA  Asks  Excise 
Tax  Relief  For  TV 


Impact  of  atomics  on  the  business 
of  some  electronic  manufacturers 
was  shown  early  this  year  when 
the  Atomic  Energy  Commission  re¬ 
ported  its  findings  from  a  survey 
of  the  radiation  instrument  indus¬ 
try  (Electronics,  March,  p  16) 
which  showed  that  volume  reached 
$20  million  last  year.  Now  further 
information  from  the  survey  shows 
the  past  trend  of  the  industry. 
Sales  volume  of  $7  million  and  $6 
million  in  1951  and  1952  represent 
the  years  of  greatest  growth.  Be¬ 
fore  that,  sales  increased  at  an  an¬ 
nual  rate  of  about  $2  million. 

►  Market — Sales  to  all  customer 
groups  have  increased  since  1948 
on  a  dollar  basis.  But  percentage¬ 
wise,  the  status  of  each  market  has 
changed  quite  radically.  AEG  and 
its  principal  contractors  took  over 
58  percent  of  production  in  1948 
and  government  agencies,  including 
the  military,  took  22.5  percent.  By 
1952  the  standing  of  these  two  cus¬ 
tomers  had  almost  completely  re¬ 
versed.  The  military  and  U.  S. 


UNIV.HOSPITALS.RESEARCH  INST'  -OTHER 


Early  elimination  of  the  10-per- 
cent  excise  tax  on  tv  receivers  was 
urged  by  Glen  McDaniel,  president 
of  the  Radio-Electronics-Television 
Manufacturers  Association,  in  a 
statement  submitted  to  the  House 
Ways  and  Means  Committee. 

Stating  that  the  industry  is  will¬ 
ing  to  contribute  its  fair  share  of 
revenue  under  a  general  manufac¬ 
turers  excise  levy  which  would  ap¬ 
ply  equally  to  all  types  of  consumer 
products,  he  asked  the  committee 
to  give  special  consideration  to  ex¬ 
empting  color  tv  bets  in  conform¬ 
ance  with  the  tradition  of  with¬ 
holding  taxes  temporarily  from 
new  products  and  industries. 

^Movies  —  Reminding  the  com¬ 
mittee  of  the  important  contribu¬ 
tions  of  the  industry  to  national 
defense,  Mr.  McDaniel  said  that 
members  of  RETMA  object  to  “be¬ 
ing  singled  out  as  one  of  a  rela¬ 
tively  small  number  of  industries  to 
bear  a  sizable  excise  burden.”  He 
asked  how  the  tax  on  tv  can  be  de¬ 
fended  while  ornamental  lamps,  dec¬ 
orative  furniture  and  the  like  go 
untaxed.  He  pointed  out  that  Con¬ 
gress  had  passed  legislation  to  free 
the  motion  picture  industry  from 
'  the  excise  and  that  this  act  would 
have  given  the  major  competitor 
of  tv  an  unfair  financial  advantage. 
This  tax  bill  has  been  vetoed  by 
President  Eisenhower. 

^DiflSculties — Apart  from  the  in¬ 
equities  of  the  tv  tax  which  was 
imposed  as  a  temporai’y  measure 
following  the  Korean  outbreak,  Mr. 
McDaniel  cited  its  administrative 
difficulties.  He  said  that  the  appli¬ 
cation  of  the  tax  to  parts  and  com¬ 
ponents  of  radio  and  tv  sets  is  both 
costly  and  confusing  and  creates 
problems  that  makes  its  collection 
more  costly  than  the  revenue  ob¬ 
tained. 


agencies  took  52.5  percent  of  pro¬ 
duction  while  AEC  and  its  con¬ 
tractors  got  only  27.4  percent  of 
the  total  year’s  volume. 

Although  sales  to  private  indus¬ 
try  have  also  increased  in  dollar 
volume  since  1948,  the  percentage 
of  the  total  market  that  it  repre¬ 
sents  had  fallen  from  11.0  to  6.0 
percent  by  1952. 

^Companies — A  total  of  29  com¬ 
panies  were  in  the  radiation  instru¬ 
ment  business  in  1952  and  they  em¬ 
ployed  around  2,400  people.  In 
1946,  200  were  employed  by  five 
companies.  Distribution  of  sales 
volume  for  the  29  companies  in 
1952  was  as  follows:  15  did  up 
to  $200,000  ;  8  ranged  to  $1  million; 

6  did  $1  million  to  $4  million.  Thus, 

7  companies  accounted  for  about 
50  percent  of  the  total  volume  last 
year. 


Electronics  Ups  Oil  Discoveries 

Scientific  methods  utilizing 
electronic  equipment  helped 
to  make  1952  a  top  oil  year 


drilled  in  1951.  This  year’s  figures, 
though  still  incomplete,  indicate 
that  the  upward  trend  will  con¬ 
tinue.  During  the  first  quarter  of 
this  year  it  is  estimated  that  240 
New  oil  wells  drilled  in  1952  to-  more  wildcat  wells  were  drilled  than 
tailed  44,388,  the  highest  number  during  the  same  period  in  1952. 
in  the  history  of  the  oil  industry. 

Electronics  played  a  part  in  estab¬ 
lishing  this  new  record  by  helping 
to  locate  potential  oil  fields. 

New  field  wildcats,  which  are 
holes  drilled  in  unproven  areas, 
were  also  highest  last  year.  Ac¬ 
cording  to  the  American  Associa¬ 
tion  of  Petroleum  Geologists,  last 
year’s  wildcat  drillings  totalled 
6,698,  over  500  more  than  were 


^Methods — Of  several  techniques 
that  oil  men  use  to  determine  wild¬ 
cat  drilling  areas,  geophysical 
methods  have  increased  in  use.  In 
1952,  a  total  of  1,332  wildcats  were 
drilled  using  'geophysical  methods 
and  equipment  and  848  were  drilled 
using  both  geophysical  and  geology 
methods,  an  increase  of  340  for 


(Continued  on  page  10) 
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Sprague-Herlec  Precision  Cer  imic  Capacitors? 

These  unique  capacitors  <  >(Ter  not  only  top  capacitance 
and  temperature  stability  but  itahility  with  applied  voltage, 
uniform  retrace  characteristic  ;s,  and  high  "Q”.  They  are 
available  in  capacitance  toleianccs  as  close  as  ±1%  and 
temperature  coefficient  tolerances  as  close  as  ±10  ppm/X 
in  regular  production  quantiti  es. 

Mechanically,  they  are  !  mall  in  size,  sealed  against 
atmospheric  humidity,  and  re:  istant  to  vibration  and  shock. 
Standard  operating  temperat  jre  range  is  from —5 to 
+  85^. 

Sprague-Herlec  Precision  Ceramics  are  available  in  all 
standard  temperature  coefhcit  nis  from  PlOO  to  N790,  and 
can  also  he  manufactured  to  my  exact  intermediate  coeffi¬ 
cient  required  for  balancing  i  ither  circuit  constants.  When 
used  in  combination  with  Spr:  gue  Durameg*  Accurate  Wire- 
Wound  Resistors,  it  is  possit  le  to  achieve  stability  hereto¬ 
fore  impracticable  in  mass-pr  }duced  electronic  equipment. 
Sprague  can  furnish  you  eitht  r  these  R-C  network  compo¬ 
nents  or  complete  network  subassemblies  to  meet  your 
tolerance  requirements. 

For  complete  details  o  i  Sprague-Herlec  Precision 
Ceramic  Capacitors,  write  for  Engineering  Bulletins  603-B 
and  607-A  to  Sprague  Elect  ric  Co.,  39  Marshall  Street, 
North  Adams,  Mass,  or  H(  rlec*  Corporation,  Grafton, 
Wisconsin. 

•THE  HESIEC  COSF.  IS  A  WMOUT-OWNIO  .IBSIOIAIIY  Of  THE  SPRAGUE  aECTRIC  CO. 
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WORLD'S  LARGEST  CAPACITOR  MANUFACTURER 

EXPORT  fOR  THE  AMERICAS:  SPRAUUE  ELECTRIC  INTERNATIONAL  LTD,  NORTH  ADAMS.  MASS  CABLE  SPREXINT 


Sprague,  on  request,  wilt  provide  you  with 
complete  application  engineering  service 
and  assistance  for  optimum  results  in  the 
use  of  precision  ceramic  capacitors. 
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Broadcast  Station 
Robots  Increase 


out  to  be  an  oil  producer.  The  other 
8  are  costly  dry  holes.  In  1%2,  oil¬ 
men  drilled  12,242  exploratory 
holes  to  }fet  2,152  producers. 

But  technical  methods  which  use 
electronics  have  helped  to  cut  down 
the  number  of  dry  holes  drilled. 
Last  year,  the  681  new-field  wild¬ 
cats  drilled  on  technical  advice 
(geology  and/or  geophysics)  were 
successful,  and  4,818  were  dry. 
Thus,  12.4  percent  of  the  wildcats 
drilled  on  technical  advice  were 
producers  compared  to  3.3  percent 
for  tho.se  located  without  technical 
advice. 

Locations  for  new  wildcats  based 
on  technical  recommendation  were 
therefore  3.8  times  more  success- 
►  Dry  Holes  —  According  to  the  ful  than  those  drilled  without  such 
American  Petroleum  Institute,  only  advice,  a  strong  selling  point  for 
•me  out  of  nine  wells  drilled  in  a  electronic  manufacturers  that  make 
promising  but  unproven  area  turns  equipment  for  this  expanding  field. 


HOW  wildcat  oil  wells  were 


Feeling  the  pinch  of  decreased 
a-m  revenues,  fearing  the  competi¬ 
tion  or  cost  of  tv,  and  desirous  of 
running  generally  unprofitable  f-m 
ventures  as  cheaply  as  possible, 
broadcasters  petitioned  FCC  for  re¬ 
lief  some  months  ago. 


►  Remote  Control  —  One  boon 
begged  was  permission  to  operate 
low-power  transmitters  from  a  dis¬ 
tance.  Struck  by  the  dependability 
of  electronic  gear,  particularly  in 
the  well-established  entertainment 
field,  the  Commission  relaxed  its 
rules  effective  the  middie  of  April. 

At  the  time,  .scarcely  a  handful 
of  licensees  was  using  remote  con¬ 
trol  under  special  experimental 
grants.  Since  then,  about  150  ap¬ 
plications  have  been  filed  for  re¬ 
mote  control  of  a-m  transmitters, 
of  which  about  130  have  been 
granted.  In  f-m,  some  50  applica¬ 
tions  to  date  have  garnered  40 
grants.  In  all,  there  have  been 
about  170  grants  against  200  appli- 
cation.s. 


both  methods  over  the  1951  total. 
Electronic  equipment  is  used  in 
both. 


►  Equipment — Methods  of  remote 
control  depend  upon  the  distance 
and  the  degree  of  control  desired. 
For  a  transmitter  on  the  roof, 
enough  wires  can  be  run  down  to 
the  control  point  for  each  switch 
and  meter  to  be  duplicated.  At  a 
distance,  two  pairs  of  telephone 
wires  are  customarily  employed, 
with  pulses,  tones  or  stepping 
switches  to  furnish  control  and 
monitoring  information  in  se¬ 
quence. 


TOP  EFFICIENCY  in  combat  is  assured  because 


justments  that  cause  the  tubes  to 
return  him  to  his  base  and,  if 
weather  prohibits  visual  contact 
flight,  the  tubes  in  his  Lear  auto¬ 
pilot  approach  coupler  will  bring 
the  plane  to  within  50  feet  of  the 
runway  in  a  perfect  attitude  for 
landing. 

►  Electronic  Engineer — A  set  of 
automatic  eiectronic  engine  con¬ 
trols  regulate  the  fuel  flow  for  best 
performance  for  all  conditions  of 
speed,  altitude,  engine  rpm,  temper¬ 
ature  and  engine  airflow.  The  pilot 
simply  maneuvers  a  single  lever 
and  sensing  devices  combine  his 
settings  with  temperature  and 
other  conditions  into  appropriate 
signals  for  actual  engine  controls 
of  the  new  Sabre  jet. 


World's  speed  record  holder 
uses  495  tubes  and  6,400  other 
ports  to  accomplish  electronic 

Containing  more  tubes  than  the 
average  television  station,  the  new 
F-86D  North  American  Sabre  jet 
is  capable  of  doing  juat»about  any¬ 
thing  electronically. 

Tubes  take  over  immediately 
after  take-off  in  a  typical  intercep¬ 
tor  problem.  The  plane  automati¬ 
cally  flies  toward  the  target  (the 
pilot  does  select  his  own  speed)  and 
when  within  range,  radar  signals 
tell  the  pilot  when  to  push  the  but¬ 
tons  that  release  two  dozen  2.75- 
inch  rockets — electronically  aimed, 
of  course. 

The  pilot  then  makes  minor  ad¬ 


UHF  Grantees  Ask  FCC 
To  Okay  Pay-To-SeeTV 


Petition  calling  on  the  Federal 
Communications  Commission  to  set, 
at  an  early  date,  a  rule-making  pro¬ 
cedure  looking  toward  authoriza¬ 
tion  of  a  limited  service  of  sub¬ 
scription  television,  has  been  filed 
by  a  group  of  uhf  cp  holders  in 
three  states  along  the  eastern  sea¬ 
board.  Co-signers  of  the  petition 


(CoNttnue<j  ofl  page  14) 
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...you’re  invited  to 
concentrate  your 
5  major  electronic 
component  problems 
with  the  industry’s 
most  experienced  and 
No.  1  electronic 
component  source 
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Model 


VARIABLt  RESISTORS 


-  to  meet  your  requirements 


Model  1  Radiohm'^ 
Miniature 


Series  20  Miniature 
with  a.  c.  line  switch 


Slide  Switch 


Industrial  Switch  Kit 


High  Accuracy 
Capacitors 


ffn 

Miniature  Resistor  and 
Resistor-Capacitor  Units 


Special  Plates 
to  suit  manufacturer's 
requirements 


Model  II  Ampec*^ 
Standard  3 -stage 
amplifier 


Pendet  iti 
(Pentode  detector 
coupler) 


Wirewound  Radiohm 
Three  watts 


Miniature 

Feed-Thru  HI-KAPSV 


■ 

Standard  Triode 
Couplate" 


% 


M 


% 


PRINTED  UtCTRONlC  CIRCUITS 


Senes  30 
Dual  Concentric 
Dual  Switch 


CAPACITORS 


SWITCHES 


Spring  Return  Switch 


Transmitting 

Capacitors 


Tubular 

Ceramic  Trimmer 


^HERAMICSJ 


Filplate ' 

|by-pass  &  filter 
applicotion) 


Model  III  Ampec” 
Miniature  3-stage 
amplifier 


Custom  Ceramics 
(Steatite,  Centrodite, 
Zirconite.) 


Metalized  Ceramics 


For  Sale! 

These  and  100,001 
other  Centralah  quality 
electronic  components 

\T  7HETHER  you  buy  electronic  components  in 
^  ’  small  lots  or  by  the  carload  —  no  other  single 
manufacturer  can  offer  ycxj  such  a  wide  choice  in 
standard  or  special  units.  That's  why  Centralab  is  the 
industry's  No.  1  electronic  components  source.  Con¬ 
sider  these  facts? 

*  Centralab  has  pioneered  more  electronic  "firsts"  than 
any  other  manufacturer  in  the  held. 

•  Intrcxiuced  Printed  Electronic  Circuits  —  more  than 
50,000,000  in  use,  offering  a  new  concept  in  reducing 
extra  parts,  time,  errors  and  costs. 

•  Centralab  ceramics  are  second  to  none  —  you  tan  ob¬ 
tain  grade  Li  L6  Sleul/le. 

*  You  can  count  on  the  production  facilities  of  ititit 
conveniently  Icnated  plants. 

•  Over  200  research  and  production  engineers  are  con- 
.stantly  seeking  to  improve  present  (-RL  products. 

*  L'nparalieltsI  engineering  assistance  offered  in  the  devel¬ 
opment  of  components  for  specific  TV,  FM,  military 
and  commercial  electronic  rcc]uirements. 

You  tan  rely  on  Centralab  elctfronit  tomponents. 
Each  is  the  result  of  more  than  .50  years'  experience 
swurking  in  cooperation  with  manufacturers  all  over 
the  world.  For  complete  performance  data  on  products 
shown  —  and  engineering  specifications  —  check  in¬ 
formation  wanted  and  mail  the  coupon. 


Cen^alab 


MHwawkaq  1,  Wiicentln 
C— <■,  §•■  lot,  Ai«a,  CiHitq 


Car«r«iflA,  A  OivioiMi  •!  CI«Aa-Ufiia«  Iik. 

•  14-I^B.  Koofu  A««.,  MiKumAau  1,  Wii. 

Please  lend  me  tnlormiiiMi  on  theseCentraUbproJuits. 
□  Controls  □  Swrtekes  □  Capactlors 

Q  Printed  F.lettronic  Circuits  O  Ceramic « 


New  Markets  in  One-Way  Signaling 


INDUSTRY  REPORT— Continued 


include  WDHN-TV,  New  Bruns¬ 
wick,  N,  J,;  WIP,  Philadelphia; 
Stamford-Norwalk  TV  Corp.,  Stam¬ 
ford,  Conn,  and  WELI,  New  Ha¬ 
ven,  Conn. 

►  Plea  —  The  broadcasters  state 
that  uhf  stations  in  vhf-served 
areas  are  confronted  with  “ex¬ 
tremely  serious  economic  problems 
.  .  .  which  seriously  threaten  the 
future  development  of  the  uhf  band 
in  the  tv  broadcast  service.” 

Stressing  that  the  service  they 
suggest  should  be  supplemented  to 
and  not  supplant  existing  "free” 
tv  programming,  the  petitioners 
“envisage  subscription  tv  service  as 
an  adjunct  to  the  current  system  of 
tv  broadcasting.” 

They  state  that  they  will  “sup¬ 
port  at  a  hearing  an  approach  call¬ 
ing  for  a  limited  or  regulated 
amount  of  subscription  telecasting 
by  any  one  station  or  in  any  one 
community,  to  preserve  a  proper 
balance  between  “free”  tv  and  sub¬ 
scription  tv.” 

The  petition  concludes  by  point¬ 
ing  out  that  subscription  tv  oper¬ 
ated  a  limited  number  of  hours 
“would  provide  a  sound  economic 
basis  upon  which  uhf  broadcasters 
could  rely  for  survival.” 


Sleeper  in  the  common  carrier 
radio  service  is  waking  up  and 
stretching  across  country 

Like  a  mother-in-law’s  lecture,  one¬ 
way  radio  signaling  has  obvious 
disadvantages.  But  as  presently 
used  by  businessmen,  doctors  and 
others,  it  has  the  advantages  of 
simplicity,  low  cost  and  the  ability 
to  get  many  messages  to  many  dif¬ 
ferent  subscribers  in  a  short  time. 
Its  potential  uses  in  police  and 
similar  services  are  tremendous. 

►  KolMit  Announcer  —  As  em¬ 
ployed  by  the  pioneer  company  in 
New  York  City,  one-way  signaling 
uses  a  continuously  operating 
transmitter  that  sends  out  a  series 
of  code  numbers.  The  numbers  are 
spoken  by  a  robot  machine  into 
which  they  are  fed  by  a  telephone 
operator-secretary.  Each  sub.scriber 
is  assigned  a  number.  When  a 
telephone  call  for  Ur.  Blank  (245) 
is  received,  the  operator-secretary 
takes  the  message  and  starts  the 
robot  announcing  “245”. 


Ur,  Blank  has  a  small  radio  re¬ 
ceiver  in  his  pocket.  Every  twenty 
minutes  or  half  hour  he  listens  for 
a  few  moments  to  see  if  he  is  being 
paged.  When  he  hears  his  number, 
he  goes  to  the  nearest  telephone 
and  reports  in,  getting  his  message. 

Over  600  subscribers  in  New 
York  City  pay  $12  a  month  for 
this  service,  which  includes  a  re¬ 
ceiver,  maintenance  and  batteries. 
Systems  in  other  cities  may  oper¬ 
ate  differently  —  some  announce 
short  messages. 

^National  Potential — Experts  fig¬ 
ure  that  for  1,000  subscribers  in  a 
system  probably  no  more  than  50 
will  require  paging  at  any  one  time. 
This  means  that  the  listener  will 
hear  his  call  repeated  at  intervals 
not  longer  than  a  minute  apart. 
Since  there  are  two  radio  channels 
available,  two  competing  companies 
can  furnish  fast  service  for  more 
than  2,000  subscribers  in  any  one 
^rea. 

FCC  has  already  granted  licenses 
for  more  than  40  transmitters 
throughout  the  country  and  has  ap¬ 
plications  for  about  twice  as  many 
more.  One  applicant  seeks  outlets 
in  24  different  communities. 

With  continuing  improvements 
(like  selective  calling)  the  one-way 
system  at  a  fraction  of  two-way 
cost  is  heading  for  a  real  boom. 

Radio  And  TV  Prices 
May  Go  Up 

Wholesale  tv  price  index  has 
held  firm  but  recent  price  in¬ 
creases  portend  a  change 

Prices  in  the  radio-tv  industry 
have  been  very  stable  so  far  this 
year.  As  indicated  by  the  whole¬ 
sale  price  index,  which  refers  to 
sales  in  quantities,  not  to  prices 
of  wholesalers  or  distributors,  and 
represent  the  factory  or  first  com¬ 
mercial  transaction  price  for  each 

(Continued  on  page  H) 


Automatic  Pilot  for  Automobiles 


It  steers  itself  over  a  prescribed  route,  stops  when  it  opprooches  a  rrtetol 
obstocle,  and  turns  out  of  its  lone  to  pass  a  slower  vehicle.  The  automatic 
outomobiling  system  being  adjusted  by  Dr.  Zworykin  of  RCA  is  dependent  on 
ultimote  ovoilability  of  tronsistors  in  tremendous  quantities  at  a  few  cents  apiece 
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These  NEW  Product  Bulletins  give  YOU 

COMPLETE  ENGINEERING  DATA 
on  ALL-METL  BARRYMOUNTS 


Transmissibility  runes  showing 
performance  under  lest  conditions 
of  JAN.C-172A. 


5.  Shock-characteristic  data,  includ¬ 
ing  curves  showing  vibration  iso¬ 
lation  after  15g  shock  test. 

6.  Application  data,  including  curves 
that  show  you  how  to  choose  iso-* 
lators  for  unsymmetrical  loads. 

7.  Dimensioned  drawings  of  unit 
isolators,  channel  pairs,  and 
mounting  bases. 

8.  Detailed  data  on  the  construction, 
o|)erating  principle,  and  weights 
of  mounts  and  bases. 

A  complete  list  of  load  ratings 
and  catalog  numbers  lor  unit  iso¬ 
lators,  channel  pairs  and  liases. 


Curves  showing  reduction  of  trans¬ 
mitted  acceleration  and  displace¬ 
ment. 


Curves  showing  how  changes  in 
loading  affect  transmissi bilily  at 
resonance  and  natural  frequency 
for  vertical  motion. 


4.  Curves  showing  effect  of  high  and 
low  temperature  on  isolator  per¬ 
formance. 


These  are  the  first  really  comprehensive  bulletins  on  knitted-wire  vibration  isolators. 
To  get  your  FREE  copies,  ask  for  Barry  Product  Bulletins  534  and  5.36.  And,  if 
you  hate  a  speciid  problem,  count  on  getting  the  right  answer  from  our  Field 
Engineering  Service, 


SALIS  ilPRISINTATIVfS  IN 


Want  more  information?  Uw  post  card  on  lait  paac. 
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commodity,  radio  receiver  prices 
are  still  below  March  levels  and  tv 
set  prices  have  held  firm  for  4 
months. 


^Rise — Changes  are  in  the  wind 
and  the  stable  price  structure  of 
March  through  June  may  be  in  for 
a  revision.  Philco  announced  in 
July  upward  price  revisions  of  $10 
on  4  models  due  to  increased  man¬ 
ufacturing  costs.  Admiral  also 
raised  prices  on  some  sets  and  at 
the  same  time  increased  dealer  dis¬ 
counts  blaming  increasing  produc¬ 
tion  and  material  costs. 

Not  only  set  makers  changed 
prices  recently.  The  Carboloy  De¬ 
partment  of  GE  has  increased  its 
permanent  magnet  prices  an  aver¬ 
age  of  10  percent  and  attributed 
the  rise  to  increased  labor  costs  in 
manufacturing. 

^Analysis — According  to  John  S. 
Meek,  president  of  Scott  Radio 
Laboratories,  the  cost  of  making 
tv  sets  has  risen  21.8  percent  since 
a  year  ago  and  the  rise  will  be  re¬ 
flected  in  selling  prices  this  fall. 
Base  pay  rates  are  up  3.6  percent 
and  added  expenses  of  improve¬ 
ment  for  fringe  area  reception  and 
uhf  increase  that  by  at  least  15 
percent. 

Parts  prices  have  risen  8  per¬ 
cent  and  added  costs  of  materials 
for  improved  stabilizing  circuits 
have  been  about  10  percent,  he  said. 
Cabinet  costs  are  up  an  average  of 
14.5  percent  and  engineering  costs 
are  about  double.  Merchandising 
costs  also  have  risen  because 
many  of  the  new  tv  markets  are 
small  and  remote. 


PILOT  being  wired  up  will  hove  his  emotions  and  reactions  recorded  on  the 
ground  by  woy  of  uhf-rodio  telemetering  system  when  .  .  . 


Aviators  Get  More  Remote  Physicals 


the  body  and  extremities,  body  tem¬ 
perature,  electrocardiograms  of  the 
heart  including  pulse  rate  and  elec¬ 
troencephalograph  readings  of 
brain  waves  to  show  whether  a 
pilot  is  nearing  unconsciousness. 
Doctors  now  are  working  on  means 
of  obtaining  blood  pressure  and  the 
oxygen  saturation  of  the  blood. 

The  latter  awaits  development  of 
a  small  vacuum-type  photocell. 

Some  day  they  hope  to  be  able 
to  radio  to  the  test  pilot,  “You’re 
passing  out.  Switch  on  your  re¬ 
serve  oxygen  tank!”  to  save  a 
plane  and  its  precious  freight. 


Because  neither  test  pilots  nor 
their  expensive  new  craft  are  con¬ 
sidered  expendable.  Navy  medical 
men  propose  to  tie  tiny  probes  into 
radio  telemetering  systems  so  they 
can  warn  pilots  of  impending  black¬ 
out. 


►  Two-Bit  Contacts — Tiny  silver 
electrodes  fastened  on  the  pilot’s 
forehead,  nape  of  his  neck,  shoul¬ 
ders  and  legs  gather  the  small  po¬ 
tentials  from  the  body.  Technicians 
have  sometimes  used  a  twenty-five- 
cent  piece  for  an  electrode. 

Amplifiers  and  a  uhf  transmitter 
weighing  about  40  pounds  convert 
impulses  to  radio  signals  that  are 
recorded  on  the  ground.  Tests  car¬ 
ried  out  so  far  have  allowed  doctors 
to  check  out  a  pilot  as  far  as  60 
miles  away.  Because  of  the  earth’s 
curvature  a  pilot  at  10,000  feet 
could  be  observed  150  miles  away, 
according  to  theory.  At  100,000 
feet,  the  medics  could  watch  from 
400  miles. 

►  Seven  Checkpoints — Using  the 
telemetering  system,  scientists 
have  obtained  rate  of  breathing 
and  volume,  skin  temperature  of 


RAOIO-TV  wholesale  PRICES  HELD  STEADY 


FCC  Denies  WNYC 
Radio  Lighting 


New  York  City’s  high-flown  idea 
to  save  $500,000  a  year  by  turning 
street  lights  on  and  off  with  a  sig¬ 
nal  from  municipal  broadcast  sta¬ 
tion  WNYC  (Electronics,  p  18, 
April  1953)  crashed  on  the  FCC 
rocks.  Legalists  w'ho  predicted  the 
Commission  would  frown  upon  use 
of  a  broadcast  station  to  transmit 

(Continiied  on  page  II) 
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TV  StaliM  MNitw 

ir  Now  In  Usa  By  Nearly  Every  TV  Station 
it  Standard  Equipment  with  Transmitters  of 
Such  Leading  Manufacturers  as  RCA,  6E,  DuMont 

it  In  Regular  Production 
it  Highest  Stability 

it  Less  Than  O.IX  Distortion 

For  2S  kc  Swing 
it  Accurate,  Visual  and  Aural 

Carrier- Frequency  Indication 

it  Reliable  Modulation-Level  Monitoring 
it  Dniy  Routine  Maintenance  •  # 

it  Convenient  to  Use  mi^b 


it's  dependability 
that  Counts! 


The  Type  1183-T  T-V  Station  Monitor 
is  in  regular  production— deliveries  cur¬ 
rent  to  meet  “on  the  air"  schedules. 
Price;  from  $2830  to  $2905  depending  on 
frequency  bands. 


the  beginning  of  broadcaaiing, 
C-R  has  pioneered  in  the  design  and  man- 
ufacture  monitors  of  all  types.  Almost 
all  the  2424  Radio 
now  on  the  air  are  equipped  with  G-R 
Monitors. 

This  experience  has  provided  the  necessary  engineering 
and  manufacturing  background  to  anticipate  all  of  the  station  needs  for 
high  quality,  dependable,  accnirate  and  trouble-free  T-V  Monitors.  Months 
of  "post-freeze”  operation  in  all  of  the  leading  v-h-f  and  n-h-f  stations 
has  proven  the  reliability,  accuracy  and  convenience  of  the  new  G-R 
Monitor. 

it  Two  large-scale,  illuminated  meters  continuously  indicate  frequency 
deviation  of  aural  and  video  transmitters  in  terms  of  a  highly  stable  crystal 
oscillator.  Modulation  in  both  percentage  and  db  is  shown  on  another  meter; 
panel  switch  selects  either  peak,  or  indicates  both  peaks  simultaneously 
ir  High  Stability;  Visual  Monitor  *500  cycles 
Aural  Monitor  *1000  cycles 

On  all  VHF  channels,  the  above  accuracy  is  guaranteed  for  at  least 
thirty  days  —  at  the  lower  UHF  frequencies  (channel  14),  the  period  is 
over  sixtKn  days  —  on  channel  83,  the  period  is  ten  days  or  more 
■4(  High-fidelity  audio  output  for  distortion  and  noise-level  measurements, 
and  for  audio  monitoring  —  residual  noise  level  is  down  70  db  or  better 
for  25  kc  deviation 

★  Overmodulation  alarm  for  aural  transmitter  —  lamp  flashes  when 
modulation  exceeds  predetermined  level  set  by  dial 

•kc  Sensitivity  for  both  Aural  and  Visual  inputs.  High  Impedance  Input 
(VHF)  —  1  volt  or  better.  Low  Impedance  (UHF)  —  500  mw  or  less 
it  Excellent  signal-to-uoise  ratio  through  channel  83 
if  Separate  heater  inputs  allow  direct  connection  of  crystal  oven  to  station 
^  standby  power 

if  Pilot  lamp  indicates  adequate  r-f  input  level 
^  if  Terminals  are  provided  for  connecting  remote  center-frequency  and 
modulation  meters  and  over- modulation  indicators 

if  Counter-type  discriminator  has  excellent  linearity  over  *  100  kc  range  — 
overall  distortion  is  less  than  0.1  %,  insuring  accurate  distortion  measure¬ 
ments  and  center-frequency  indications  even  under  heavy  modulation 
if  New  cabinet  arranged  for  maximum  heat  dissipation  and  easy  installa¬ 
tion  or  removal  for  servicing 


DEVIATION 

GCNCRM.  pMTiOCC 


Zarvewrtctloafcr 


HILOCVCLZ* 

OeVIATION 
GCNCPM.  RADIO  CO. 


>  NIODLH.ATION 

V  GCN€RAI.  RADIO  CO 


nAdmittane*  UtUri  O  Coaxial  EUmtnU  O  Dtcado  Capadlori 
Doeads  Induetoro  O  Docado  Rooittoro  O  DidWrUen  MtUrt 
frofutnet  HoUrMit Ertgutnes  StandardottOoifor  CoanUri 
Impodanet  Bridfo*  O  M adulation  UtUrt  O  Oteillalort 
Variae*  O  Li§U  HtUro  it  UogoSmmilort  it  Malar  ContraU 
Naiat  MaUra  it  Null  DaUdart  it  Praeitian  Capaeilort 
Pulae  Otnaralari  it  Sifnal  Oanaralort  it  Vitration  M  atari  it  Strabaaeapaa  it  Waaa  Pillar  i 
V-H-P  Maaaurins  Efuipmant  it  V-T  Valtmalari  it  Waaa  Aiutlyttri  it  ' 
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nonbroadcast  signals  were  con¬ 
founded  when  the  denial  wae  ba»ed 
instead  squarely  upon  Conelrad. 

^Signal  Interruption  —  Basis  of 
the  New  York  proposal  was  that 
power  of  WNYC  would  be  increased 
momentarily  and  the  carrier  inter¬ 
rupted  for  seven-tenths  of  a  second 
to  extinguish  street  lights.  "No 
good,”  said  FCC,  “because  the  Con¬ 
elrad  (denying  navigational  infor¬ 
mation  to  enemy  fliers)  system  con¬ 
templates  using  every  broadcast 


A  BILL  giving  the  Interstate  Com¬ 
merce  Commission  the  authority  to 
order  railroads  to  install  electronic 
safety  equipment  has  been  passed 
by  the  Senate  and  is  awaiting  ac¬ 
tion  by  the  Hou,se  of  Representa¬ 
tives. 

In  addition  to  ordering  installa¬ 
tion,  the  new  bill  would  make  it 
possible  for  the  ICC  to  retjuire  rail¬ 
roads  to  establish  rules  and  regula¬ 
tions  for  proper  maintenance  and 
use  of  the  electronic  equipment. 

At  the  present  time  the  ICC  can 
order  installation  of  block  signal 
systems,  automatic  train  stops  and 
similar  devices,  but  has  no  power 
to  require  installation  or  use  of 
electronic  devices  and  radio  com¬ 
munications  systems. 

►  Need  for  Control — Although  the 
graph  indicates  that  an  increasing 
number  of  railroads  have  been  in¬ 
stalling  radio  equipment,  the  Sen¬ 
ate  commerce  committee  reported 
that  there  are  still  too  many  rail¬ 
roads  not  equipped  with  the  latest 
and  most  effective  safety  devices. 

"In  terms  of  economic  benefits 
alone,  it  seems  to  this  committee 
that  the  railroads  have  a  great  deal 
to  gain  through  early  installation 
and  proper  maintenance  of  ad¬ 
vanced  elet'tronic  safety  devices 
and  systems.  Why  so  many  of  our 
railroads  have  lagged  behind  in  this 
field,  when  a  large  number  of  their 
colleagues  have  demonstrated  the 
benefits  involved,  has  proved  an  un¬ 
settling  puzzle  to  this  committee.” 
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station  to  alert  the  public.  Each 
station  interrupts  carrier  twice, 
transmits  a  1-kc  tone  and  then 
either  leaves  the  air  or  changes 
frequency.” 

^Jammers — Although  New  York 
City  engineers  had  considered  the 
problem  only  to  dismiss  it  as  im¬ 
probable,  the  Commission  felt  that 
enemy  agents  would  be  sufficiently 
energetic  to  build  a  jammer  or  tw») 
and  control  street  lights  any  way 
they  wanted. 


►  FCC  Regulation — In  obtaining 
the  right  to  order  use  of  rail  radio 
equipment,  the  ICC  will  not  inter¬ 
fere  with  the  FCC’s  control  of 
radio  licensing.  A  railroad  ordered 
to  install  radio  equipment  would 
have  to  apply  to  the  FCC  in  the 
usual  manner,  with  the  FCC  re¬ 
taining  the  power  to  reject  any  ap¬ 
plication  that  it  does  not  consider 
to  he  in  the  public  intere.st. 

NBS  Electronics  Work 
Transferred  To  Defense 

In  line  with  Secretary  of  Com¬ 
merce  Weeks’  intentions  of  making 
Commerce  Department  bureaus 
function  strictly  for  busine.ss  and 


cutting  off  any  non-business  service 
functions,  four  divisions  of  the  Na¬ 
tional  Bureau  of  Standards  work¬ 
ing  chiefly  on  military  electronics 
research  and  development  will  be 
transferred  to  the  Department  of 
Defense. 

The  divisions  will  go  under  De¬ 
fense  management  within  the  next 
month  or  two,  but  will  remain  tem¬ 
porarily  at  NBS  Laboratories  in 
Mid-Washington,  D.  C.  and  at  Co¬ 
rona,  (California.  Later,  personnel 
and  equipment  will  be  transferred 
to  Defense  labs.  The  Corona  Lab¬ 
oratories,  housing  Division  15 
(missile  development)  may  be  as¬ 
signed  to  the  Navy  for  supervision. 

►  Why — Transfer  of  the  four  divi¬ 
sions,  employing  about  1,600  scien¬ 
tists  and  technicians,  is  seen  as 
recognition  of  the  fact  that  NBS 
was  doing  work  it  had  not  been  set 
up  to  do.  In  the  past  few  years 
mure  than  half  of  its  $50  million 
annual  budget  was  going  into  re¬ 
search  and  development  work.  The 
money  was  transferred  from  the 
Def en.se  Department. 

NBS  will  return  with  increased 
(‘mphasis,  according  to  Secretary 
Weeks,  to  functions  for  which  it 
was  originally  created,  keeper  of 
the  nation’s  Standards  of  Weights 
and  Measures  and  related  work  on 
physical  con.stants. 

The  transfer  was  agreed  upon 
by  Secretary  Weeks  and  Defense 
Secretary  Wilson  after  a  recom¬ 
mendation  made  by  a  si)ecial  com¬ 
mittee  appointed  by  Weeks  and 
headed  by  M.  J.  Kelly,  presi¬ 
dent  of  Bell  Telephone  I..aboratories 
( Ki.E(  TKONirs,  June,  1953,  p  342L 


Financial  Roundup 

Profit  reports  for  the  first  six 
months  of  1953  by  companies  in  the 
electronics  field  indicate  that  busi¬ 
ness  has  been  twice  as  good  this 
.vear  as  it  was  in  1952  for  many 
firms  and  nearly  all  companies  have 
experienced  a  healthy  increa.se  in 
profits.  A  compilation  of  the  net 
incomes  of  21  radio,  tv  and  elec¬ 
trical  equipment  corporations  by 
the  National  City  Bank  of  New 

(Continued  on  pa«e  20) 
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From  telemetering  to  radar  . . .  from  stress 
analysis  to  brain  studies  . . .  from  ballistics 
to  seismolo^.  These  are  but  a  few  of  the 
fields  for  which  this  scope  opens  new  hori¬ 
zons  of  exploration.  It's  the  H-25,  permit- 
tine  you  to  compare  and  measure— easily 
and  accurately — two  simul-scopic*  signals 
on  a  single  cathode  ray  tube,  unth  p  grtuter 
combination  of  features  than  hat  ever  been 
commercially  available. 

Latest  in  the  ETC  line  of  multi-channel 
scopes,  the  H-25  now  offers  unusually  hi^ 
frequency  response — DC  to  lOmc — with 
hieh  sensitivity.  High  speed  transients  are 
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high  sensitivi^.  High  speed  transients 
displayed  through  two  independent  and 
continuously  variable  sweep  ^nerators.  A 
delayed  trigger  permits  the  second  sweep 
to  «ve  an  expanded  display  of  any  pan 
of  the  first.  Advanced  design  adds  direct 
coupling.  And  ALL  at  moderate  cost! 

If  ^ou  are  an  electronic  engineer,  you’ll 
find.n  worthwhile  investigatiog  this  new 
scientific  tool.  Write,  wire,  or  phone  today 
for  complete  details. 
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York  for  the  first  half  of  this  year 
shows  that  net  profits  have  in¬ 
creased  81  percent  over  the  same 
period  last  year.  For  the  second 
quarter  only,  net  income  for  these 
companies  increased  43  percent  over 
1962  second  quarter  results. 


►  Net  Profits  —  Reports  from  24 
firms  showed  the  following  profit 
picture : 


Net  Pro/lt- 

-6  Uontha 

Uompany 

1868 

1862 

Admiral 

84,762,162  • 

12,628,365 

A.MP 

2,161,000 

1,739,000 

ATAT  (12m)  288,680,000 

1  'nnnolldated 

889,870,864 

Kna. 

866.888 

262,616 

•'ornell-Dublller 

(8  m) 

*  if  neral  Cable 
OK 

1,268,868 

2,871,347 

76,417,000 

1,106,748 

2,469,964 

67,119,000 

Halllcrafters 

(8  m) 

168,883 

826,282 

MolTman 

W.  U  Haxaon 

687,320 

598,682 

(8  m) 

646,184 

829,986 

Minn.  M.  A.  M. 

8,066,111 

7,486,720 

Motorola 

4.640,678 

8.129,704 

Nat.  Union  Radio  834,844 

(1088)84,963 

Phlloo 

RCA 

Radioactive 

6,800,000 

18,186,228 

4,289,000 

11,299,930 

Prod. 

10,800  (lose)  (lose)  18,036 

Raytheon 

a2m) 

3,869,000 

2,047,000 

.Soott  Radio 
.Stewart- 

66,656 

117,886 

Wamer 

2,143,064 

1,809,678 

Sylvan  la 

6,168,092 

8,898,776 

Telecomputlnir 

26,600 

38,400 

Trav-I,«r  Radio  408.807 

87,708 

Tunir-Soi 

WentlnKhouee 

1,016,365 

889,843 

86,660,000 

31,607.000 

►  I.ANU18  — 

•  General 

Precision 

Equipment  concluded  a  $15-million 
V  loan  revolving  credit  guaranteed 
by  the  USAF.  It  is  designed  to 
replace  use  of  banks  to  finance  de¬ 
fense  business. 

RCA  completed  a  $50-million 
credit  with  a  group  of  institutional 
investors  by  selling  $10  million  of 
3J  percent  promissory  notes  due 
May  1,  1977.  Proceeds  are  for 
financing  an  expanded  volume  of 
defense  business. 


F-M  System  Keeps 
Work  Crews  in  Touch 

A  SEVENTY-SEVEN  unit,  two-way 
f-m  communication  system  now  in 
operation  in  the  Department  of 
Public  Works  of  Nassau  County, 
N.  Y.,  is  proving  useful  in  keeping 
field  engineers,  survey  groups,  and 
road  repair  crews  in  contact  with 
each  other  and  with  the  central 
office.  Put  into  operation  at  the 
end  of  July,  the  system  also  proved 


its  worth  for  emergencies  on  the 
first  day,  when  it  was  used  to 
bring  rescuers  to  five  people 
stranded  on  a  grounded  cabin 
cruiser. 

►  Equipment — Installed  and  main¬ 
tained  by  the  New  York  Telephone 
Co.,  on  an  $88,000  five-year  con¬ 
tract,  the  system  has  two  fixed 
stations  and  seventy-five  mobile 
units.  A  250-watt  transmitter  with 
seven  remote  control  stations  at  the 
county  office  of  the  department,  and 
a  60-watt  unit  at  the  sewage-dis¬ 
posal  plant  are  the  centers  of  oper¬ 
ation.  Two  mobile  units  are  in¬ 


stalled  in  boats  used  for  mosquito 
control  work,  and  the  other  seventy- 
three  units  are  in  engineers  cars 
and  repair  and  emergency  vehicles. 
All  mobile  units  are  rated  30  watts. 

►  Sewage  Power — During  failure 
of  the  local  power  supply,  the  60- 
watt  transmitter  can  be  operated 
from  a  standby  generator  powered 
by  gases  that  are  a  bsrproduct  of 
the  sewage  disposal  process. 

The  system  will  find  value  in  di¬ 
recting  emergency  crews  in  the 
repair  of  storm  damages,  and  is 
expected  to  be  an  important  aid 
in  speeding  snow  removal. 


Recreation  Dollars 

Radio-tv  claimed  the  largest 
share  of  personal  consumption 
expenditures  for  entertainment 

Sales  managers  of  tv  manufac¬ 
turers  have  long  preached  that  to 
sell  sets  you  must  sell  the  customer 
on  the  benefits  of  entertainment 
and  recreation  that  ownership 
brings.  Success  of  this  approach 
is  seen  in  the  breakdown  of  per¬ 
sonal  consumption  expenditures  for 
recreation  made  in  the  U.  S.  in  the 
past  four  years  as  compiled  by  the 
Department  of  Commerce. 

As  shown  in  the  chart,  expendi¬ 
tures  for  tv  sets  have  represented 
the  largest  investment  by  the  U.  S. 
public  for  recreation  in  every  year 
since  1949.  Last  year,  along  with 
repairs,  it  accounted  for  24  percent 
of  the  $2.8  billion  spent  for  recrea¬ 
tion,  leading  expenditures  for  mov¬ 
ies  and  professional  sports  attend¬ 
ance  by  $1.2  billion. 

Personal  consumption  expendi¬ 
tures  are  broken  down  into  12 
groups  ranging  from  food  and  to¬ 
bacco  to  foreign  travel  and  remit¬ 
tances.  Total  money  spent  in  all 
groups  last  year  was  over  $218  bil¬ 
lion.  Recreation  expenditures  ac¬ 
counted  for  about  5  percent  or 
$11.7  billion  of  the  total,  the  larg¬ 
est  amount  in  the  past  four  years. 

►  Competition — Movie  makers  and 
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sports  promoters  have  noted  the 
effects  of  tv  on  their  business  right 
from  the  beginning.  But  both  tv 
and  movies  have  had  a  smaller 
share  of  personal  expenditures  for 
recreation  since  1950.  Movie  and 
sports  admission  expenditures  de¬ 
clined  from  $1.6  billion  in  1950  to 
$1.5  billion  in  1952.  Television 
.dropped  from  $2.8  to  $2.3  billion 
in  the  two-year  period.  Decrease 
in  set  prices  during  that  time  may 
account  for  the  lower  dollar 
figure. 

►  Reading — Of  the  types  of  prod¬ 
ucts  on  which  personal  consump¬ 
tion  expenditures  were  made,  mag- 

(Contmucd  on  pagt  22) 
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All  the  Portable  Transmitter- Receiver  Units,  Military 
and  Commercial,  Employ  RAYTHEON  Filamentary 
Subminiature  Tubes  for 


low  battory  powor 
constantly  depondoblo  porformonco 
oxtromo  durability  for  rough  sorvico 
moxlmuni  compactnoss  —  flat  for  bottor  pocking 
uniform  quality  and  availability 


Raytheon  has  unsurpassed  engineering  and  production  resources  for  the 
making  of  Subminiatures  —  has  made  millions  of  them  over  the  post 
fifteen  years. 


Raytheon  Filamentary  Subminiatures  will  be  found  in  all  the 
major  manufacturers'  portable  units,  among  themt 
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which  Twin-Screw  Is  the  Phony? 


azines  and  toys  are  the  only  two 
major  cateKories  (over  billion) 
that  have  ateadily  increased  since 
1949.  They  seem  to  take  up  the 
.slack  left  by  the  declines  in  tv  and 
movie  spending.  Perhaps  tv,  with 
its  horse  operas  and  puppet  shows 
for  children,  ha.s  been  responsible 
f»)r  the  increase  in  toy  purchases. 


Industry's  Labor  Force 
Keeps  Growing 

Number  employed  increases  by 
60,000  yearly,  nears  half  mil¬ 
lion  for  1953 


In  darkness  or  fog,  the  port  control  operator  sees  these  ships  on  his  rodor 
scope  almost  as  clearly  as  by  eye  in  bright  day  light.  But  which  radar  blip 
is  he  talking  to  on  his  radiotelephone?  Precious  seconds  or  minutes  moy  be 
lost  as  he  tracks  the  proper  blip  to  correlate  rodor  and  radio.  A  special  com¬ 
mittee  of  Radio  Technical  Commission  for  Morine  Services  has  just  released 
requirements  for  an  identification  device,  development  models  of  which  ore 
undergoing  tests  at  Long  Beach,  Calif,  and  on  the  Great  Lakes.  Picture  was 
token  from  New  York  Port  Authority  experimental  station,  now  closed 


('OMM UNICATIONS  equipment  maii- 
ufacturer.s  employed  about  465,000 
people  last  year,  50,000  more  than 
were  part  of  the  business  in  1951. 
Since  1949,  a  total  of  185,600  addi¬ 
tional  workers  have  joined  com¬ 
panies  in  the  field,  according  to  the 
Department  of  Labor,  for  an  in- 
creaite  of  approximately  60,000  em¬ 
ployees  each  year. 

►  Breakdown  —  Production  work¬ 
ers  last  year  accounted  for  75.4 
percent  of  the  total  number  of  peo¬ 
ple  employed.  But  the  number  of 
production  workers  as  a  percentage 
of  total  industry  employees  has  de¬ 
clined  since  1949  when  78  percent 
of  the  workforce  represented  pro¬ 
duction  workers.  The  remainder 
are  engaged  in  executive,  purchas¬ 
ing,  finance,  professional  and  tech¬ 
nical,  sales,  and  advertising  func¬ 
tions. 

So  far  this  year,  employment 
seems  to  follow  past  trends.  The 
number  of  production  workers  has 
increased  but  not  as  fast  as  total 
personnel.  If  the  past  annual  in¬ 


crement  of  60,000  additional  work-  equipment  during  the  past  year 
ers  continues  this  year,  the  indus-  ending  June  30,  1953. 
try’s  workforce  for  1953  will  total 
over  a  half  million  people. 

►  Inve.stment — Additional  workers 
do  not  only  mean  additional  pay¬ 
roll  costs.  According  to  the 
National  Association  of  Manufac¬ 
turers,  the  national  average  invest¬ 
ment  per  job  is  $12,000.  This  may 
be  high  for  the  electronics  indus¬ 
try  where  in  many  cases  the  only 
equipment  used  is  a  .soldering  iron. 

But  even  at  half  that  cost,  an 
annual  increase  of  60,000  workers 
could  mean  that  the  communica¬ 
tions  equipment  industry  mu.st  in¬ 
vest  $360  million  a  year. 


►  Mobile  Radio — Greatest  expan¬ 
sion  was  in  the  field  of  vhf  mobile 
radio.  Oilmen  have  found  radios 
in  cars  and  trucks  valuable 
throughout  their  whole  range  of 
operations.  Radio  links  explora¬ 
tion  parties,  drilling  crews,  pipe¬ 
line  maintenance  men  and  even 
finds  uses  in  distribution  and 
marketing. 

Transmitters  in  the  petroleum 
service  now^  total  22,000  with 
authorizations  granted  to  600 
users.  This  does  not  tell  the 
whole  story,  however,  since  many 
transmitters  used  by  the  oil  in¬ 
dustry,  especially  mobile  units, 
are  licensed  in  other  services  such 
as  the  marine,  aviation  and  high¬ 
way  truck  services. 


Radio  In  Oil  Industry 
Shows  Sharp  Upswing 


►  Radiolocation — Oflf-shore  geo¬ 
physical  exploration  in  the  Gulf 
of  Mexico  has  brought  a  new  radio 
service  into  being.  The  industrial 
radiolocation  service  provides  an 
extremely  accurate  form  of  elec¬ 
tronic  navigation  essential  for 
prospecting  ships.  The  service 
shares  the  1,750-1,800-kc  band 
with  the  disaster  communications 


LAeO«  TRtNO  IN  COMMUNICATION  COUIPMENT 


Mobile  vhf  radio  expands 
as  microwave  retrenches, 
radiolocation  a  new  field 
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Second  largest  industrial  u.ser  of 
radio  communications  facilities, 
the  petroleum  industry  continued 
its  rapid  adoption  of  electronic 
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The  Finest  Signal  Generator  Of  Its  Kind 
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service.  Other  frequencies  are 
available  for  this  service  in  the 
uhf  and  shf  bands. 

►  Microwave — The  boom  in  point- 
to-point  communications  that 
made  the  pipeline  industry  the 
largest  industrial  user  of  micro- 
wave  equipment  tapered  off  dur¬ 
ing  the  past  year.  Users  mean¬ 
while  occupied  themselves  with 
finding  additional  applications  for 
their  expensive  systems. 

Most  of  the  microwave  equip¬ 
ment  in  the  pipeline  industry  is 
still  used  for  telephone  and  tele¬ 
printer  communications  between 
pumping  stations,  meter  stations 
and  terminals.  However,  experi¬ 
ments  have  been  carried  on  using 
microwave  for  facsimile,  super¬ 
visory  control,  telemetering  and 
remote  control. 

Commercial  Trend  Ups 
Ham  Transmitter  Sales 

Home-designed  equipment  be¬ 
comes  more  and  more  extinct 
as  resale  values  drop 

Thirty  years  ago,  radio  amateurs 
were  forced  to  build  practically  all 
their  own  equipment.  Ten  years 
ago,  the  amateur  with  a  homemade 
receiver  was  either  a  fanatic  or  a 
bachelor.  Today,  the  amateur  with 
a  100-percent  commerical  station 
is  commonplace,  and  the  number 
of  such  stations  is  steadily  increas¬ 
ing. 


Manufacturers’  analyses  of  po¬ 
tential  markets  for  amateur  trans¬ 
mitters  indicate  a  steadily  increas¬ 
ing  number  of  sales — at  least  for 
the  next  two  years.  These  esti¬ 
mates  include  sales  of  amateur- 
type  equipment  to  non-amateur 
users,  such  as  civil  defense  and 
industrial  organizations  through¬ 
out  the  world.  Several  foreign  gov¬ 
ernments  are  using  unaltered  ama¬ 
teur  equipment  for  important  mili¬ 
tary  and  civil  communications 
links. 

►  What  Happened? — Largely  re¬ 
sponsible  for  the  growing  popu¬ 
larity  of  commercial  equipment  is 
the  low  trade-in  value  of  home-de¬ 
signed  gear,  regardle.ss  of  age  and 
quality  of  workmanship  and  com¬ 
ponents.  In  contrast,  many  ama¬ 
teurs  now  trade  in  their  old  equip¬ 
ment  as  each  new  model  comes  out. 


Utilities  Group  Installs 
Microwave  Network 

Resurgent  interest  in  private  mi¬ 
crowave  communications  is  evi¬ 
denced  as  the  Middle  South  Utili¬ 
ties  group  begins  construction  of 
its  490-mile  relay  network.  One 
of  the  largest  nongovernment  mi¬ 
crowave  networks  in  the  power 
utilities  field,  the  system  will  link 
electric  power  generating  and  dis¬ 
tributing  facilities  in  Arkansas, 
Louisiana  and  Mississippi  (see 
Power  Companies  Go  Microwave, 
Electronics,  Industry  Report,  p 
8,  Sept.  1962). 

The  system  will  compri.se  16  re¬ 
peaters  and  4  terminals.  Total  cost 
will  exceed  $500,000.  Contracts 
have  been  awarded  to  Motorola  and 
Electronics,  Inc. 

Twenty-four  channel  equipment 
will  be  installed  with  initial  channel 
utilization  plans  calling  for  private 
line,  party  line,  teleprinter,  tele¬ 
metering,  supervisory  control  and 
mobile  radio  control  circuits.  Su¬ 
pervisory  control  via  microwave 
with  pow’erline  carrier  interconnec¬ 
tions  will  provide  remote  control 
of  more  than  40  unattended  substa- 
tion.s.  The  system  is  scheduled  to 


be  in  operation  before  the  end  of 
1953. 

►  Fire  Communications  —  An  ex¬ 
tensive  microwave  communications 
system  to  link  outlying  fire  stations 
and  fire-alarm  headquarters  is  un¬ 
der  study  in  Phoenix,  Ariz.  It  is 
estimated  that  the  microwave  sys¬ 
tem  will  cost  $150,000  as  compared 
with  $703,000  for  a  corresponding 
system  of  cables.  The  New  York 
fire  department  is  at  present  oper¬ 
ating  a  one-hop  microwave  link  as 
part  of  its  communications  system. 

Jeep-Maker  Building 
TV  Station  Equipment 

Wiliys  Motors,  second  Kaiser 
interest  engaged  in  electronics, 
readies  transmitter 

Electronics  division  of  Wiliys  Mo¬ 
tors  has  entered  the  tv  equipment 
manufacturing  business.  Acquired 
by  Kaiser  Manufacturing  last 
April,  the  company  is  the  second 
firm  in  the  Kaiser  fold  engaged  in 
electronics.  Just  last  year,  Kaiser 
Corp.  invested  in  Sanders  Associ¬ 
ates,  makers  of  components  in  New 
Hampshire. 

Wiliys  proposes  to  supply  a  com¬ 
plete  tv  package  to  station  cp 
holders  in  areas  of  50,000  popula¬ 
tion  or  less  where  high-powered 
signals  are  not  received.  It  will 
consist  of  a  1,000-watt  transmitter 
operating  from  450  to  900  me,  cam¬ 
era,  projector,  console,  panel  and 
other  equipment.  A  protot3rpe  of 
the  new  transmitter  is  now  in  pro¬ 
duction  and  the  company  hopes  to 
submit  it  to  the  FCC  for  approval 
late  in  September.  If  approved, 
the  first  transmitter  delivery  will 
go  to  WCEN  in  Mount  Pleasant, 
Mich. 

The  company  is  also  working 
with  the  National  Association  of 
Educational  Broadcasters  to  de¬ 
velop  a  transmitter  that  meets  re¬ 
quirements  of  educational  tv  sys¬ 
tems. 

►  Reason  —  Raymond  R.  Rausch, 
executive  vice-president  and  gen- 
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LET  HERMASEAL  HELP  YOU 
WITH  HEADER  AND 
SEALED  RELAY  ASSEMBLY 
PROBLEMS! 


Simple  or  complex,  itondord  or  tpeciol,  Hermoseol  mokei  them  oM,  2-elec(rode 
crystal  holder  bases,  standard  octal  headers  up  to  I  S-termwtol  headers  ovoXaUe 
in  complete  ronge  of  sizes,  styles  and  patterns.  Hermoseol  con  do  the  svMng  ond 
supply  enclosures,  with  either  dry  oir  fill  or  vacuum-pumped  and  preimre  fWed 
with  dry  nitrogen,  for  relays,  transformers,  choke  coils,  etc.  Hermased  hereseNcolly 
sealed  assemblies  meet  all  specifications,  ore  available  in  wide  range  of  sfiet  ond 
adaptotions  to  meet  specific  requirements. 


#  4? 


C 


masem 


END  CAPS  FOR  CONDENSERS 
FIVE  STANDARD  SIZES 
TO  FIT  MOST  NEEDS! 


When  you  need  Tubular  Button  End  Caps  for  condensers  .  .  .  end  caps  that  must 
meet  high  quality  standards  .  .  .  yet  cost  is  o  foctor  .  .  .  and,  you  need  them  in  o 
hurry  .  .  .  coll  on  Hermoseoll 

Hermoseol  is  a  lop  specialist,  a  pioneer  in  hermetically  sealed  terminals,  sealed 
headers  and  allied  ports  for  the  radio-electronics  industry. 


irmaseai 


HERMASEAL  GLASS  SEAL 
TUBES  HELP  SPEED-UP 
ASSEMBLY!  '  I  l 


You  con  save  lime,  cut  down  on  rejects  because  Hermoseol  Seal  Tubes  hove 
metolised  ends  for  eosy  soldering  to  end  cops.  Hermoseol  Seal  lubes  ore  available 
in  a  wide  range  pf  stock  and  special  styles  and  sizes. 


THE  HERMASEAL  COMPANY,  INC. 


ELKHART  10,  INDim 
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eral  manager  of  Willys  said  that 
Burveys  indicated  it  would  be  five 
years  or  more  before  some  locali¬ 
ties  could  obtain  transmitting 
equipment  unless  additional  manu¬ 
facturing  facilities  were  made 
available.  He  emphasized  that  the  ' 
company  has  no  intention  of  build¬ 
ing  radio  transmission  equipment. 

Plans  are  to  add  100  technicians 
to  the  electronics  division. 

Are  Electronic  Stock 
Prices  Leveling  Off? 

End  of  fighting  in  Korea  ha.s 
caused  electronic  manufacturers 
and  stockholders  to  watch  the  stock 
market  closely.  So  far,  observers 
have  varied  opinions  of  the  direc¬ 
tion  electronic  stock  price.s  will 
take. 

►  Prices — Eleven  stocks  that  make 
up  the  index  shown  below  sold  at 
prices  from  $86  per  share  to  $62 
in  1962.  In  1948,  they  ranged  be¬ 
tween  $35  and  $62,  showing,  a.s 
the  index  does,  that  electronic 
stocks  have  increased  considerably 
in  price  in  the  past  five  years.  In 
July  of  1963  prices  for  these  stocks 
ranged  from  $72  a  share  to  $1 1  per 
share. 

►  Change  —  Despite  the  glowing 
profit  reports  of  companies  in  the 
electronics  field  for  the  first  six 
months  of  1963,  some  observers 
think  that  electronic  stocks  reached 
their  high  last  December.  Since 
then,  prices  have  fallen  more  rap¬ 
idly  than  the  market  in  general. 


SAOiO-TV-ElBCTRONiCS  STOCS  PRICE  INDEX 
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MEETINGS 


Auc.  29-Sei*t.  6:  West  German 
Radio  and  Television  Exhibi¬ 
tion,  Duesseldorf,  Germany. 

Aug.  31-Sept.  1;  National  Sci¬ 
ence  Foundation  conference 
on  Photoelectric  Problems, 
Techniques  and  Instrumen¬ 
tation,  Lowell  Observatory, 
Flagstaff,  Arizona. 

Sept.  1-3:  International  Sight 
and  Sound  Exposition, 
Palmer  House.  Chicao’o,  Ill. 

Sept.  1-4:  Pacific  General 
Meeting,  AIEE,  Hotel  Van¬ 
couver,  Vancouver,  B.C. 

Sept.  1-12:  British  20th  Na¬ 
tional  Radio  &  Television  Ex¬ 
hibition  1953,  Earlscourt, 
London,  England. 

Sept.  14-16:  Fourth  Annual 
Convention  and  Manufactur¬ 
er’s  Conference,  NEDA,  St. 
Louis,  Mo. 

•Sept.  21-25:  Second  Analytical 
Instrument  Clinic,  Chicago, 
Ill. 

Sept.  21-25:  Eighth  National 
Instrument  Exhibit,  Sherman 
Hotel,  Chicago,  Ill. 

Sept.  28-30:  Ninth  annual  Na¬ 
tional  Electronics  Conference, 


Sherman  Hotel,  Chicago,  Ill. 

Sept.  29-Oct.  1:  AIEE  Middle 
Eastern  District  Meeting, 
Daniel  Boone  Hotel,  Charles¬ 
ton,  W.  Va. 

Oct.  2-11:  First  Annual  Na¬ 
tional  Electronic  Show,  Santa 
Monica  Pier,  Santa  Monica, 
Calif. 

Oct.  5-8:  Fall  Technical  Meet¬ 
ing  sponsored  by  Canadian 
National  Committee,  URSI 
and  IRE  Antenna  Group, 
Ottawa,  Canada. 

Oct.  13-15:  National  Confer¬ 
ence  On  Tube  Techniques 
sponsored  by  the  Subpanel  On 
Tube  Techniques  of  the  De¬ 
partment  of  Defense,  Wes¬ 
tern  Union  Auditorium,  New 
York,  N.  Y. 

Oct.  20-22:  Thirtieth  Annual 
Session  Of  A.A.R.  Communi¬ 
cations  Section,  Hotel  Plaza, 
San  Antonio,  Texas. 

Nov.  9-12:  Conference’on  Radio 
Meteorology,  Austin,  Texas. 

Nov.  13,  14:  Annual  Electronics 
Conference,  Hotel  President 
Kansas  City,  Missouri. 


Industry  Shorts 


^  Half-million  dollar  electronic 
network  analyzer  that  will  enable 
utilities  to  determine  the  most 
practical  and  inexpensive  way  to 
expand  their  operations  is  being 
built  for  Syracuse  University  by 
GE. 

>  Norwegian  Broadcasting  Corp. 
has  ordered  tv  equipment  and  hopes 
to  start  experimental  service  early 
next  year.  Regular  programming 
is  not  expected  for  another  two 
years. 

►  May  production  of  tv  receivers 
in  the  United  Kingdom  rose  sharply 
to  90,000,  compared  to  81,000  in 
April  and  91,000  in  March.  A  pro¬ 
visional  estimate  for  June  output 
is  74,000.  In  1952,  tv  production 
in  March,  April,  May  and  June  was 
72,000;  66,000  ;  66,000  and  54,000. 

^  Invention  of  a  radio  capacitor 
made  from  sea  sand  from  the  Tra- 
vancore  coast  of  South  India  that 
contains  98  percent  of  pure  ti¬ 
tanium  dioxide  is  claimed  by  re¬ 


search  scientists  working  in  India’s 
National  Physical  Laboratory  in 
New'  Delhi. 

^Development  of  a  new  magnetic 
decision  element  that  may  be  su¬ 
perior  to  the  transistor  or  vacuum 
tube  in  the  0-200  kc  range,  appli¬ 
cable  to  most  weapon  computers, 
was  announced  by  Naval  Ordnance 
Lab. 

►  Official  Russian  figures  for  the 
first  half  of  1963  indicate  that  sales 
of  tv  sets  to  individual  consumers 
tripled  compared  to  the  same  period 
in  1952. 

►  Air  in  new  Grand  Trunk  coaches 
is  heated  and  cooled  through  use 
of  electronic  thermostats  that  are 
eight  times  more  sensitive  than 
other  types. 

►  Nepszava  states  that  there  were 
887,000  radio  subscribers  in  Hun¬ 
gary  in  1952  compared  to  383,000 
in  1937.  A  total  of  1,200,000  is  ex¬ 
pected  by  1964. 
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Set  Manufactur 


f^ese  improved  design  < 
25%  Brighter  Phosph 
New  Electrostatic  Focu 
available  in  all  populc 
tube  types 


If  ITS 


you  CAN  BE 


Improved  Focus 


25%  Brighter 


HHHi  Smaller  spot  size  of  new  Westing- 
house  electron  gun  gives  better  picture  defini¬ 
tion,  smaller  snow  particles  in  fringe  areas,  less 
blooming.  Results  in  more  sharply  focused  pic¬ 
tures  in  both  primary  and  fringe  areas. 


An  exclusive 


new  Westinghouse 
screen  phosphor  now  produces  25%  more 
light  output  with  the  same  beam  current.  Your 
sets  can  now  give  25%  brighter  pictures  with 
Westinghouse  Reliatron  Picture  Tubes. 


Now  Eloctrostotic  Focus  Gun.  Tho  first  oloctrostotk  focus 
gun  which  works  woil  doepito  voriotion  of  oporotion 
voltago  in  rocoivor  dosigns.  Picturo  romoins  in  focus 
dospito  voriotions  in  houso  voltogo;  dospito  voriotions  in 
sot  compononts.  Stobiliios  focus  through  moro  prociso 
shoping  ond  control  of  oioctrostotic  fiold. 


Chossis  with  ofdtnary 
now  picture  fubo. 


Mognotic  Focus  Gun.  Simpio  construction  givos  shorp 
focus,  crisp  picturo*  oxcoHont  rocoption  in  oil  oroos. 


Chossis  with  now  Wosf* 
inghouso  fictvro  Tubo 
having  25%  brighter 
phosphor.  Now  phosphor 
is  now  found  in  oil 
Wosfinghouso  ffofiotron 
Picturo  Tufaos. 


WiSTINOHOUSi  IliCTtIC  CORPORATION,  ILICTRONIC  TUBS  DIVISION, 


Wgnt  mart  informaHoa?  Um  post  card  oa  lost  papa. 
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■  Precision-built  by  the  makers  of  the 
world’s  most  powerful  transmitting 
equipment— for  the  Voice  of  America 
—the  GPL-Continental  TV  Transmitter 
offers  quality  and  construction  superior 
to  accepted  standards  of  today. 

Exclusive  “Frequilock”  feature  pro¬ 
vides  aural-visual  frequency  control  of 
4.5  me  ±  500  cycles  or  better,  even  as 
high  as  890  me.  No  more  intercarrier 
buzz!  In  addition  to  the  console  unit 
there  is  ample  rack  space  for  picture 
and  waveform  monitors.  Transmitter 
controls  may  also  be  operated  from 
the  rack.  With  simplified  power  and 


control  circuits,  manual  controls  are 
minimized. 

It  is  designed  for  compactness  and 
maximum  accessibility.  In  addition,  it 
is  housed  in  unit-construction,  frame¬ 
less  type  cabinet  in  which  cabinet 
members  serve  not  only  as  equipment 
mounting  panels,  but  also  as  an  effi¬ 
cient  duct  system  through  which  cool¬ 
ing  air  is  circulated. 

This  1  KW  transmitter  is  arranged 
for  ready  expansion  to  greater  output, 
or  the  exciter  only  may  be  operated  as 
a  small  community  station  with  250 
watts  output. 


Writ*  for  full  dotailt  on  tho  QPL-Continontal  PA-7 14  I  KW  Trantmittor 


te"THE  INDUSTRY’S  LEADING  LINE  IN  QUALITY, <IN  DESIGN” 


ABOVE 


B  YOND 


prr 
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Check  these  features  off  the 
^P|f  r<intttn.An.taJ.  1  KW  UNF  Transmitter 


•  Moximum  accstsibility 

•  Simplifi«d  power  and  control  circuits. 

•  Complotoly  air-coolod. 

•  Spaco-consorving  cabinet  design  — 
Transview  styling. 

•  May  be  operated  without  console  — 
plenty  of  rack  space  163")  in  cen¬ 
trally  located  panel  on  transmitter  for 
picture  and  waveform  monitors. 

•  Single  output  tube  operotion  for  each 
power  amplifier. 


e  Built-in  VSWR  metering  —  continuous 
power  measurement. 

•  Exciter  is  o  250-watt  transmitter  for 
all  UHF  channels. 

•  Complete  flexibility  for  future  power 
increase. 

•  Features  Continental's  new  “Frequi- 
lock"— new  development  in  frequency 
control  provides  aural-visual  frequen¬ 
cy  control  of  4.5  me  ±  500  cycles  or 
better,  even  as  high  as  890  me.  No 
more  intercarrier  Buss. 

e  Delivery  of  immediate  orders  in  De¬ 
cember,  1953. 


GPL  MEETS  EVERY  STATION  REQUIREMENT  WITH 
EQUIPMENT  OF  SUPERIOR  QUALITY  AND  UTILITY 


CAMERA  CHAINS  —  Extremely  compact,  readily  portable,  built 
for  combined  studio  and  field  use.  Choice  of  major  networks  for 
■#  their  top  live  programs.  Exclusive  remote  control  features  provide 
pan,  tilt,  iris  and  lens  change  from  1000  feet  away. 


PA-100-A  TV  PROJECTOR  —A  truly  professional  16  ram 
projector  to  meet  the  continuous-service,  minimum  mainte¬ 
nance  requirements  of  economical  film  telecasting.  Ruggedly 
built,  it  provides  crisp,  bright  pictures  as  well  as  high  fidelity 
sound.  Sound  frequency  response  flat  to  7000  cycles.  Sound 
flutter  kept  at  less  than  D.2S%.  Adjustable  tone  controls 
compensate  for  poor  sound  films. 

VIDEO  RECORDERS  —A  complete  high-quality  TV  re¬ 
cording  System  which  produces  standard  16  mm  24 
frames  per  second  film.  Images  are  reproduced  in  nega¬ 
tive  or  positive  on  emulsion  7373  or  7302  or  equivalent. 

Finest  picture  resolution,  high  quality  record^  sound. 


General  Precision  Laboratory, 


INCORPOIAT 

PLEASANTVILLE  NEW  YORK 


»ti 

13  tMl  MUk  S*.,  Nmt  tlNk  Oly 
CaM«  idSfim  A/M 


TV  Transmitters  *  TV  Camera  Chains  *  TV  Film  Chains  *  TV  Field  and  Studio  Equipment  •  Theatre  TV  Equipment, 
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To  Manufacturers  of  Electrical  Apparatus,  Appliances, 


0  Of/QJK General 


FORMVAR  and  PLAIN  ENAMEL  and 


From  the  beginning  of  electrical  equipment  manufacture, 
General  Cable  plants  have  been  a  prime  source  of  supply  for  all 
industr/s  requirements  in  magnet  wire.  Now,  with  batteries  of  new, 
ultra-modern,  high-speed  machines.  General  Cable  is  not  only  a 
mass  producer  but  maintains  quality  control  standards  on  a  plane 
which  has  attracted  wide  attention. 


Other  General  Cable 
Products  for  Electrical 
Manufacturers  include; 

Apparatus,  Transformer  and 
Motor  Loads  —  Papor,  VC,  or 
Plastic  Insulatod 

Asbostos  VC  and  all  osbostos 
wires  and  cables 


The  line  of  standard  magnet  wires  includes  shapes,  types 
and  sizes  for  every  electrical  device  requirement  and  under 
every  operating  condition: 

Formvar  and  other  synthetic  enamels,  Plain  Enamel, 

Nylon  Enamel,  with  light,  intermediate  or  heavy 
coatings. 

Cotton,  Paper,  Silk,  Nylon,  Glass,  and  Special  High 
Temperature  Coverings  with  light,  intermediate  or 
heavy  coatings  (single  and  double  wrappings,  similar 
and  dissimilar  materials).  Also  bare  and  all  types  of 
enamel  wire  with  all  types  of  other  coverings.  Silicone 
and  other  types  of  bonding  are  also  available. 

Our  engineers  will  be  glad  to  assist  you.  Call  on 
the  nearest  General  Cable  office  for  helpful  service, 
detailed  information  and  prompt  delivery. 


Aulomotlv*  and  Aircraft  WirM 
and  CabiM 

Battery  and  Starter  Cables 
General  Purpose  Wires 
Ignition  Wires  and  Cables 

Electronic,  tadio  and  TV  Wires 
and  Cables 

Connection  and  Hook-up  Wires 
HF  Coaxiol  Cobles 
Microphone,  Wires  and  Cables 
TV  Camera  Cobles 
TV  Lead-in  Wire  (UHF  and  HF) 
Elevator  Control  Cables 
Fixture  Wire 
Machine  Tool  Wiring 
Oil  Burner  Cables 
Reactor  Cables 

SAFETY  m.l.  WIRING 
SYSTEMS  (Pyrotenax)* 

SUPER  SERVICE  and  low-cost 
welding  cables. 

SUPER  SERVICE  portoble  cords 
and  cables 

Underwriters  cords  of  all  typos 

Rubber  and  plastic  insuloted 
wires  and  cables  —  all  typos. 

. . .  aisd  othor  typos. 


For  Prompt,  Dependable  Information  and  Service  Anywhere  in  the 
United  States  ...  General  Cable  maintains 

/A  21  Sales  Offices 

k  Resident  Sales  Representative  Locations, 

Over  600  Distributor  Sales  Locations 
-."V;/  ^  Regional  Stock  Distribution  Points 

•  y  6  Manufacturing  Plants  and  Stocks 


'Mon  Ptmer^p^You 


Executive  Officesi  420  Lexington  Avenue,  New  York  17,  N.  Y.'  •  Soles  Offices  in  Principal  Cities  of  the  United  States 


Tools . . . 

Cab 


Th«M  or*  th«  traditional  white  marble  steps*  oi 
Baltimore,  photographed  from  on  unusual  angle. 
There  ore  no  imusual  angles  of  employment  with 
Westinghouse  in  Baltimore,  since  every  opening  is  a 
step  toward  a  well-planned  future. 

In  your  plans,  be  sure  to  include  the  Baltimore 
Divisions  of  Westinghouse.  Here  operations  are  de¬ 
liberately  keyed  to  a  balance  between  civilian  and 
military  work,  which  means  that  continued  peak 
production  is  a  matter  of  policy,  rather  than  chance. 

Salaries  ore  commensurate  with  training,  experi¬ 
ence  and  ability.  In  addition  to  a  highly  respected 
patent  award  plan,  opportuidties  for  advanced  de¬ 
grees  and  relocation  expenses,  Westinghouse  offers 
all  of  the  usual  employee  benefits,  plus/ 


Currtntly  w  bar*  an  opening  /or  a: 
TECHNICAL  WHITER 
ELECTRONIC  CIRCUIT  ENGINEER 
TRANSFORMER  DESIGN  ENGINEER 
AIRBORNE  RADAR  SYSTEMS  ENGINEER 
SERVO  MECHANISM  ENGINEER 
...  and  olhn  enginMn  who  can  complomont  oux 
alroady  flno  organisation. 

To  apptr>  send  rosiuno  to — 

R.  M.  SWISHER,  Jr. 

Etoplormont  Suporrioor 
DEPT.  8-1 

WESTINGHOUSE 

ELECTRIC  CORPORATION 

109  WmI  Lombord  Street  Baltimore  1.  Md. 

If  roa  are  already  employod  at  your  hlshest  aklll 
In  a  defanM  induitry,  do  not  apply. 


•  Actually,  moat  Baltimoraana  now  prefer  to  live  In  the  apacloua  and 
attractive  auburbe  which  aurround  the  city. 


DO  rOU  KNOW  WHAT  THIS  IS  ?  ?  ? 


Fkolo  from 

**lfV 

A*  Attbrep  Boding 


„.Am  WHAT  IT  MEANS  TO  YOUR  FUTURE? 


Went  more  iaformoHon/  Uw  peat  card  on  lost  pege. 
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I. 


One  of  the  mojt  prolific  inventorj  of  all  time,  thii  gifted 
American  developed  1,033  patents  during  50 
years  of  continuous  work.  Among  these 

was  the  “electric  light,”  a  carbonized 
cotton  filament  incandescent  lamp,  suc- 
.  cessful  for  the  first  time  on  Oct.  21,  > 

1  879.  Edison  died  at  84,  after  re- 

ceiving  every  hanor  a  grateful  jtF  * 
world  could  bestow. 


9inal  dtawin9  mcd«  fcrf  OHmit# 


•  ••First  to  make  a  successful 
incandescent  lamp 

Thomas  Alva  Edison 

iH4y-i93t 


©  Ini  ^  D  IT  ^ 


OHMITE  MANUFACTURING  COMPANY 

4SI7  Nournoy  Str««l,  Chicago  44,  lllineit 


©IHIMITE 


©NMDTE 


BUSHINGS  FOR  SPECIAL 
PANEL  THICKNESS 


F,xtra-long  Itui^h- 
ingi>  anil  nhaftk 
allow  inoiintiiig 
on  pani-ls  up  to 
2  i  n  r  li  e  H  in 
lliirkni-SK.  S«*v«‘n 
l(u>liing  li'ngtlix 
are  available, 
from  '/i  to  2(g 
inrlies. 


SCREW  DRIVER 

SLOT  SHAFT 

Where  infre¬ 

quent  adjust¬ 

ments  are  need¬ 

ed,  shaft  ends 

ran  be  slotted 

1  j 

for  operation 

with  a  screw¬ 

driver.  Tamp<'r- 

i  n  g  with  the 

shaft  setting  is 

thus  minimized. 

TANDEM  ASSEMBLIES 


Ohinite  rheo¬ 
stat*  ran  he 
nioiiiiteil  two  or 
more  in  tandem, 
for  gimultane- 
ouH  operation  of 
several  circuit*. 
Universal  joints 
provide  smooth, 
positive  mechan¬ 
ical  action. 


360°  WINDING 


Two  small  mod¬ 
els  available 
with  continuous 
circular  core  and 
endless  winding. 
Unlimited  rota¬ 
tion  of  shaft  and 
contact  arm. 
Taps  supplied  at 
any  desired  an¬ 
gle  on  windings. 


SEALED,  ENCLOSED  CAGES 


Compact,  corro¬ 
sion  •  resisting 
metal  enclosure, 
permanent  I y 
sealed  by  a  dou¬ 
ble  seam,  pro¬ 
tects  the  unit 
completely. 
.Available  with 
rheostat  Models 
11  and  J. 


TOGGLE  SWITCH 


Toggle  switch  is 
o|ierated  with  a 
positive  snap  by 
the  movement 
of  the  contact 
arm.  Opens  the 
rheostat  circuit 
or  switches  an 
independent  cir¬ 
cuit.  .Available 
for  all  models. 


DEAD  LUG  OFF  POSITION 


Opens  the  cir¬ 
cuit  at  the  high 
or  low  resist¬ 
ance  position  as 
the  contact 
passt-s  on  to  the 
lug,  which  is  dis¬ 
connected  from 
the  winding. 
Kero  niniended 
for  light  duty. 


SNAP-ACTION  OFF  POSITION 


Opens  the  rheo¬ 
stat  circuit  at 
the  high  or  low 
resistance  posi- 
tii>n.  The  circuit 
is  opened  as  the 
brush  snaps  into 
an  insulated 
notch  next  to 
the  lug.  provid¬ 
ing  indexing. 


LESS  THAN  STANDARD 
ROTATION 


Rheostats  ran  be 
su|>plied  with 
winding  space 
and  angle  of  ro¬ 
tation  less  than 
standard.  Rheo¬ 
stats  ran  also  be 
supplied  with 
fixed  or  adjust¬ 
able  stops. 


:  i 

in  performonce  «  .  •  desi 
SPEtiFY  US| 

STABILINI 

TVPF  tC  HKTWITMIMW  ^ 

1C  aecnw*  .  ^  ^ 

.Automatic  REOuiATOin 


TO  MAINTAIN  CONSTANT  OUTPUT  VOLTAGE 

REGARDLESS  OF  LINE  OR  LOAD  CHANGES 


INSTANTANEOUS  CORRECTION  -  as  eomporcd  with  other 
forms  of  line  voltoge  correction. 

EXCELLENT  STABILIZATION  and  REGULATION  -  the  meximum 
change  in  output  voltage  will  not  exceed  .  .  .  ^  0.25  of 
1%  for  any  or  all  variations  In  operating  conditions  .  .  . 
:i:  0.1  of  1%  for  input  voltage  changes  ...  0.13  of 

1  %  for  load  current  changes  or  load  power  foctor  chonges 
from  lagging  0.3  to  leading  0.9. 

MINIMUM  WAVEFORM  DISTORTION  -  except  under  the  most 
adverse  conditions,  distortion  is  less  than  2%. 

WIDER  INPUT  RANGE -than  most  competitive  types.  93-133 
volts  for  a  nominal  of  1 13  volts  and  193  to  233  volts  for  a 
nominal  of  230  volts.  , 

ADJUSTABLE  OUTPUT  VOLTAGE  —  a  nominal  113  volt  output 
is  adjustable  from  110  to  120  volts  and  from  220  to  240 
volts  on  a  230  volt  nominal  output. 

INSENSITIVITY  TO  FREQUENCY  CHANGES  -  but  to  maintain 
optimum  correction  characteristics,  tolerances  should  not 
exceed  :t;  10%  of  the  specified  frequency. 


Designed  to  meet  the  most  exacting  requirements  for  o-c  line  voltage 
stabilization,  STABILINE  Automatic  Voltage  Regulators  type  IE  are  pre* 
cision  built  .  .  .  subject  to  the  most  rigid  manufacturing  specifications 
but  hove  the  important  characteristics  of  circuit  simplicity  ond  mechanical 
ruggedness. 

Each  STABILINE  type  IE  is  checked  and  rechecked  to  assure  or  better  the 
published  performance  characteristics.  A  STABILINE  Automatic  Voltage 
Regulator  built  by  The  Superior  Electric  Company  is  superior  in  perform¬ 
ance,  design  and  construction. 

THERrS  A  STABILINE  TYPE  IE  TO  MEET  YOUR  NEEDS 

Standard  models  are  available  in  numerous  ratings  in  capacities  up  to  5.0  KVA. 
Special  types  can  be  applicatian  engineered  to  meet  proctically  any  individual 
requirement. 


FOR  COMPLETE  INFORMATION  -  use  the 

attoched  coupon  to  send  for  your  copy  of  Bulletin 
S351  including  engineering  and  application  data. 


m  SUPERIOR  ELECTRIC  co. 

BKISTOl,  CONNECTICUT  ^ 


FOWERSUT  VMUILE  TRMSrORMCRS  FOMISUT  LKHT  tlMMMt  ESWmin  ■ 

STUILIW  UTOIUTIC  VOLTME  RCSHUTBRS  VMICUL  SC  rWtR  SttmifS  I 

mnoi  AC  Fowfi  sumiu  sumrior  swat  rihrim  prsts  ^ 


THE  SUPiRlOK  ElfCTRfC  COMPANY 
709  MAE  AVENUE,  BRISTOL,  CONN. 
Pfeeie  tend  my  copy  of  BulltUn  $331. 

NAME 


POSITION _ 

CO.  NAME 
CO.  ADDRESS 

CITY  ZONE  STATS 
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Went  more  informetioet  Um  post  cerd  o«  lest  pege. 
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PHOTOELECTRIC  CELLS 
Send  for  Bulletin  PC-649 


CARTRIDGE  TYPES^H 

1 .5  ma  to  60  mo  ^ 

20  volts  to  1 0,000  volts 
Send  fot  Bulletin  H- 1 
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Wont  Metr  InforsMliMi?  Us*  pMt  card  oa  last  pag«. 
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Wont  mart  informotioii?  Um  poit  card  m  lost  poga. 
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TIME  PROVED 


Eimac  4W20,000A  gives  25  kw  peak 
sync  power  output  through  channel 
13  with  only  500  watts  driving  power 


TYWCAL  OPERATION 

Clau-R  Uiidor  Amptifiar— Talovition  Vnud  Strvie* 


^  {for  t«h«,  5  nc  boadwidth,  216  me.) 

i;  Load  impadaoca 

. 

650  ohms 

’  D-C  Plata  Voltopa 

7000  volta 

0-C  Sertea  Voltage 

1200«olta 

0-C  Cootrol-Grid  Voltage 

Peak 

—150  volts 

Sync  LotoI 

Block  Level 

D-C  Ploto  Cnrront 

6 

4J1  amps 

'  D-C  Scroen  Cvrront 

230  - 

100  mo 

r  D-C  Grid  Current 

90 

45  ma 

Peek  RF  Grid  Voltage 

280 

220  volts 

V  Driting  Power 

500 

300  watts 

'  Plote  Power  Input 

42 

32  kw 

Plate  Distipotiea 

16 

16.5  kw 

Uecful  Plate  Power  Output 

26 

15Jkw 

..  .  Vi- 

FOR  THREE  YEARS  THE  EIMAC  4W20,OOOA 
has  been  proving  itself  on  outstonding  ^  I  ' 

power  tube  in  o  variety  of  electronic  oppli-  i 
cations.  In  VHF-TV  operation  it  gives  an  wdB 
easy  25  kw  peak  sync  power  output  with  only 
500  wotts  driving  power.  This  high  power  out-  ^ 

put  with  low  driving  power  requirements  is  w 

typical  of  Eimac  radial-beam  power  tetrodes.  ^ 
Rugged  4W20,000A  construction  includes  o  ce-  ^ 
ramie  envelope  that  minimizes  losses  and  increases 
operational  life.  In  pulse  service,  FM  ond  TV  opera¬ 
tion  the  4W20,000A  is  the  only  time  proved  tetrode 
in  its  power  class. 


Information  about  tho  4W20,000A  or 
any  of  fimoc's  comploto  lino  of  oloctron 
powor  tubof  eon  bo  obtainod  by  writing 
our  Application  Enginooring  dopartmont. 


Nothing  You  Build  Into  Vhur  Product 
C^n  Count  j/or More/ 


This  compact  Reset  Counter,  shown  actual 
size,  is  a  standard  built-in  part  of  many 
makes  of  business  machines,  cameras,  coin 
machines,  compressors,  die  casting  machines, 
hay  balers,  laundry  equipment,  plastic  mold¬ 
ing  machines,  punch  presses,  shoe  machines 
.  .  .  and  what  have  youi  It  counts  turns, 
strokes,  pieces  or  other  units  of  perform¬ 
ance  and  output  .  .  .  supplying  facts- 
in-figures  that  help  towaM  closer 


CountroX.  Find  out  how  your  product  can  give 
your  customers  a  new  usefulness,  with  these 
or  other  Veeder-Root  Counters  for  mechan¬ 
ical  or  electrical  operation.  Write: 

VEEDER-ROOT  INCORPORATED 

IIAKTFOID  2,  CONNICTICUT 

Chicago  6,  IH.  •  N«w  York  1 9,  M.  Y.  •  GroonviHo,  S.  C 
Montrool  2,  Canada  •  Dundoa,  Scotland 
Officat  and  AgonH  in  Principal  Citiot 

'TJtsMune  tAat  ChMcfs' 


0 


/ 
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Wont  more  intormotion?  Use  post  cord  on  lost  page. 
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MANUFACTURERS  OF  DEPENDABLE 


Coaxial  Cable 


MulthConductor  Cable 
MiaofAom  Cable  .  | 
Thermostat  Wire 
IMooIh^  Wire 

High-Tmperature  * 
(Teflmi)  Wire  ® 


hen  you  need  wire,  it's  good  to  know  that  there's  a  depend¬ 
able  SYNKOTE  construction  for  every  conceivable  electrical 
and  electronic  use.  If  we  don't  have  it  in  stock,  we'll  manufac¬ 
ture  it  to  meet  your  requirements.  For  prices,  samples  or  tech¬ 
nical  assistance,  contact  your  nearest  Plastoid  representative 
.  .  .  or  call  these  men: 

CHIEF  ENGINEER:  J.  Tomey;  phone:  FRanklin  Boro  7-2311  (New  Jerwey) 
SALESSERVICE :  Don  Nichols;  phone:  FRanklin  Boro  7-2311  (New  Jersey) 
N.  V.  C.  SALES-SERVICE:  W.  Grant;  phone:  STiUwell  6-6200  (New  York) 


PUIT 


QH) 

\.A>yO( 


^ryrxiXtofV  •  •M<m:  ai-ei  aatli  St.,  1«NS  I»l«n4  City,  N.Y. 


HAMtURG,  N.  J. 


INSULATED  WIRE  AND  CABLE 


goes  the  limit  in  n 
and  tumble  service 


ut  Diamom)  I’lmKK  Specialty  (^orpoka- 
Tio.\  had  two  features  in  mind  when  they  decided  on 
this  lniu|;e  Dissector  tiihe  for  industrial  television. 

'I'hey  wanted  sini|dicity  of  operation  and  they 
wanteil  dependahility. 

They  got  simplicity  hy  designing  a  tiibi'  with  no 
filament  or  electron  gun.  It  has  only  three  major 
components:  (1)  its  cold  cathode  face  (a  film  of 
Cesium  Antimony  having  a  photosensitivity  maxi¬ 
mum,  in  the  hlue  region  of  the  visible  spectrum,  at 
alMiiit  20-.'l.>  micro-amperes  per  lumen ),  (2)  electron 
multiplier,  (.1)  accelerator  rings. 

They  got  dependability  and  assurance  of  long  life 
in  the  roughest  service  hy  making  most  of  the  in¬ 
ternal  components  of  an  Inco  Nickel  Alloy  — 
inconel®. 

Proof  that  inconel  was  a  wise  choice  is  the  fact 
that  the  first  tubes  they  manufactured  have  given 
over  four  years  of  service,  and  are  still  in  use. 

Here's  why  most  of  the  internal  parts  of  the  tube 
are  made  of  Inconel  . . . 

It's  non-magnetic,  even  after  being  cold  worked 
it  has  good  drawing  characteristics 
It  has  excellent  spot  welding  characteristics 
It's  less  expensive  when  all  costs  are  considered 
It  can  he  easily  kept  free  of  foreign  matter  to 
avoid  gas  formation 
It  can  be  easily  cleaned  and  kept  clean 
It  remains  strong  and  stiff  when  heated  for 
degassibcation 

All  of  thest*  contribute  materially  to  long  tube 
life  and  dependability. 

Perhaps  Inconel,  or  another  of  the  Inco  Nickel 
Allovs,  can  lend  its  iistdul  properties  to  an  electronic 
design  or  fabrication  problem  of  your  own.  \l'e'«l 
1h‘  glad  to  cooperate,  or  you  may  write  for  “Inco 
Nickel  Alloys  for  Electronic  Uses.'' 

('.onsult  your  regular  supplier  of  Inco  Nickel 
.4lloy  forms  for  latest  information  regarding  tbeir 
availability.  Kemember,  too  —  it  always  helps  to 
anticipate  your  requirements  well  in  advance. 

THE  INTERNATIONAL  NICKEL  COMPANY.  INC. 

67  Wall  Street  New  York  N.  Y. 


LIGHT  falling  on  the  face  of  Image  Dissector  tube  of  the 
“L'tiliscope”  closed  circuit  industrial  television,  liberates  elec¬ 
trons  from  the  special  surface  of  the  photocathode.  These  are 
multiplied  through  a  series  of  eleven  silver-magnesium  cups  on 
Inconel  holders  and  increase  the  signal  two  to  six  million  times. 
This  signal  is  carried  by  co-axial  cable  to  the  monitor  where  it 
produces  the  television  picture. 

The  success  of  the  tube  depends  on  a  nearly  perfect  vacuum 
and  ab.solute  cleanliness  and  purity  of  parts  within  the  tube. 
Formation  of  the  midtiplier  cups  (at  left)  and  accelerating 
rings  (at  right  )  is  precise  work. 

Ml  of  the  tiny  parts  must  be  free  of  any  contaminaliun ;  they 
are  immersed  in  a  degreasing  .solvent,  boiled  in  a  detergent  and 
annealed  under  a  vacuum  before  being  assembled  with  gloved 
hands.  The  electron  multiplier  alone  has  over  150  parts  which 
are  secured  by  spot  welding.  The  designers  found  that  Inconel 
was  the  only  satisfactory  metal  for  all  but  a  few  of  the  parts 
within  the  tube. 


MONEL®  •  "r'®  MONEL  •  "K"®  MONEL  •  "K*"®  MONEL 
"S  '®  MONEL  •  INCONEL®  •  INCONEL  "X"® 

INCONEL  "W"®  •  INCOLOY®  •  NIMONIC®  ALLOYS 
NICKEL  •  LOW  CARBON  NICKEL  •  DURANICKEL® 


Wont  more  intormotion?  Use  post  cord  on  lost  pope 
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NATIONAL 

VUt.CA.NZZ£0 


\  •••^contributes  to  an  improved  product* 
cc^per-qod  Peerless  Capacitors  for  Bendix  Radio: 


acopper-clAd  Peerleam  capacitors  are  used  by  the 
Radio  Division,  Bendix  Aviation  Corp.,  on  the  voice 
boil  ci^uit  and  poWer  input  lekd  of  their  automobile  radios. 
The  capacitor  is  a  combination  of  Peerless  Insulation  .004 
inch  thick  copper-clad  on  both  sides  with  .00135  inch  copper 
feil.  Punched  cleanA  Ohmeter  t^ts  indicate  no  shorts 
between  4  he  copper  fo^  surfaces.  A  minimum  capacitance  of 
2(^nunf  y  obtained.  \  \ 

l^is  pmctical  use  oA  Peerless  Isolation,  a  paper-thin 
grfde  of  National  Vulitonized  FilVe,  is  typical  of  the 
countless  rontributions  made  by  the\naterial  of  a  million 
ust^ — National  VulcanizedWibre— to  bWiness  and  industry. 

r^ational ’a  Peerless  Insul^ion  was  thyrsi  fish  paper  and 
has!  been  ac^ptcd  as  stanrmrd  ever  since.  It  is  smooth, 
strong  and  nas  excellent  mrming  qualities.  Write  for 
detaued  literature  and  engin^ring  servit*  information — 


NATIONAL  VULCANIZED  fI^BRE  CO. 


Principal  CitiM 


Peeriess  Insulation,  pos¬ 
sessing  high  dielectric 
strength  plus  excellent 
rigidity,  is  copper-clad  on 
both  sides  to  make  these 
capacitors.  The  punched 
parts,  selling  for  approxi¬ 
mately  7/10  of  one  cent, 
replace  commercial  types 
of  capacitors  costing  five 
or  six  cents. 


u 
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Vast  and  varied  experience  in  every  field  of 
electrical  and  electronic  manufacture. 


Unexcelled  research,  manufacturing  and  quality 
control  facilities— most  complete  and  up-to-date 
line  of  magnet  wire  in  the  industry. 


Practical  help  in  selecting  correct  size,  shape 
and  insulation  to  meet  exact  design  specifications 


1  FORT  WAYNE,  INDIANA 
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^  R  R  IRE  COM  P  A  N  J 

Main  OMce:  POWNA  VERMONT 

YORK  •  RYRACUW  •  NIW  HAVIN  •  RNILAWN.f>HIA  •  RITTUMRON**  CUVliANO' 
orr  •  CHICAGO**  tr,  LOUIS**  fl,  ram  •  iOA  AMOClU^*  SANflANCIKO 

M«»wf«K#Rr«ri  Mmlt  tmain9l,  Nylwi,  f^rnivAr,  r*A*ii  m»^  Smr¥tt 
iMflrkt  > .  ^  T«A««  Moait'V^  •imI  i««ni  WiHk;  «nnI 


■  he  NYT  compact,  lightweight,  open  type  transformer,  the  HORNET,  is  designed  and 

constructed  by  transformer  specialists  to  give  accurate  and  dependable  service. 

Three  vital  factors  .  .  ._^und  engineering,  skilled  workmanship  and  quality  wire  .  .  . 
are  combined  to  assure  longer  life  and  greater  efficiency  for  this  superior  unit.  Here,  as  in  the 
manufacture  of  many  other  fine  electric  and  electronic  products,  Warren  Wire  is  used  for  its 
easy  handling,  efficiency  and  dependability.  There's  a  Warren  Wire  Engineer  near  you  trained 
to  help  you  solve  your  wire  problems  right  in  your  own  plant.  There  is  no  obligation,  of  course. 

Write  ter  new  Teflon  Speciflcofien  1001,  dated  February,  1953 


Went  mere  ieformatien?  Use  port  cord  on  lost  peye 
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PRODUCTS  wired  for  life  with 


40,000  SQ  FT 


The  New  Varian  Research  and  Administration  Building 


^  "  Continuing  development  and  expansion  of 
microwave -engineering  applications  for  klystrons 
and  other  electron  devices  will  be  carried  on  in  the 
newly-opened  Palo  Alto  facilities  of  Varian  Associates. 

This  completes  a  greater  than  eight -fold  growth  for  Varian 
in  the  five  years  since  the  formation  of  the  company.  Total 
extent  of  its  several  plants  now  exceeds  93,000  square  feet. 

Size  of  the  original  staff  has  grown  to  598.  These  people  are  all 
devoted  to  the  goal  of  improving  and  expanding  service  to  the  electronic 
field — keeping  Varian  the  first  name  in  klystrons  and  related  products. 
Since  its  discovery,  Varian  has  pioneered  in  the  new  field  of  n«m»r 
(nuclear  magnetic  resonance);  has  established  the  leading 
commercial  laboratory  for  investigation  and  development 
1^,  of  this  penetrating  technique;  and  has  introduced  ^ 
^  instruments  with  broad  new  capabilities 
for  exploring  the  characteristics  of  materials. 


fhU  tnghmtring  Mtpf»$0nMiv0$  h  3$  Cifht  Ihrovghovt  Hi*  WorU 


PALO  ALTO  1  •  CALIFORNIA 
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Want  Mor*  iafoTMtiMir  U«t  pott  card  ea  lost  poga. 
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The  books  said  it  couldn’t  be  done— 
but  Andrew  engineers  went  ahead  2u\d 
designed  an  antenna  that  gives 
excellent  coverage  mounted  inside  the 
tower!  This  ingenious  development 
enabled  station  WTOP  in 
Washington,  DC  to  use  their  television 
tower  for  FM  too— and  so  save 
thousands  of  dollars. 


Whatever  your  problem  in  antennas 
Andrew  ingenuity  will  find  the  answer. 

Be  sure  to  consult  us. 


363  EAST  75TH  STREET.  CHICAGO  19 
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Wont  moft  iHforiMliMi?  Um  pott  cord  on  loit  pogt. 


You  name  it  —  we  supply  it.  Most  likely  it’s 
a  standard  number,  for  Clarostat's  outstanding 
line  provides  the  widest  range  of  wire-wound 
and  carbon  controls  in  meeting  usual  needs. 
That  means  immediate  delivery  from  factory 
stock.  And  for  single  pieces  or  small  lots,  wanted 
in  a  hurry,  your  local  Clarostat  distributor 
carries  a  representative  inventory. 

But  if  your  control  requirements  are  extraordinary, 
then  Clarostat  can  design,  tool-up  and  swing  into 
full-scale  production  on  your  specials,  in  jig  time. 

Remember  always  that,  from  miniaturized  carbon  and 
wire-wound  controls,  to  standard-sized  controls,  and 
again  to  all  sorts  of  single  and  tandem  units,  shafts 
and  switches,  broad  and  tight  tolerances,  any  tapers  and 
taps,  “You  Can  Stand  Pat  with  Clarostat”  for 
your  simple  or  difficult  control  needs. 


Exceptional  engineering,  tool-designing  and 
manufacturing  facilities  second  to  none,  are 
standing  by  for  you  at  Clarostat.  Let  us  collab¬ 
orate  on  your  control  requirements,  here  at 
“Controls  Headquorters". 


Wont  iiMrt  iRfermatiQii?  Um  pott  card  on  lost  pogo. 
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SIf  wn  uppnwtmtftty  M  mm. 


C.T.C.’s  new  CST-50  capacitor 

with  greatly  increased  range,  greater  stability 


Surpasses  llie  range  of  capacitors 
many  times  larger  in  physical  size. 

The  new  CST-.W  variable  ceramic 
capacitor  embodies  a  tunable*  element 
of  such  unusual  design  it  practically 
eliminates  losses  due  to  air  dielectric. 
As  a  result,  a  large  minimum  to  maxi¬ 
mum  capacity  range  (1.5  to  12  MMFD) 
is  realized  —  despite  the  small  physical 
size  of  the  capacitor.  This  tunable*  ele¬ 
ment  is  a  spring-type,  S-shaped  tuning 
sleeve*  which  maintains  constant  maxi¬ 
mum  pressure  against  the  inside  wall  of 
the  ceramic  form. 

Other  Design  Features 

The  CST-50  stands  only  19/32’  high 
when  mounted,  is  less  than  Ji"  in  di¬ 
ameter  and  has  an  8-32  threaded 


mounting  stud.  The  mounting  stud  is 
split  so  that  the  tuning  sleeve*  can  be 
securely  locked  without  causing  an  un¬ 
wanted  change  in  capacity.  The  tuning 
sleeve*  is  at  ground  potential.  The 
('ST-.50  is  provided  with  a  ring  ter¬ 
minal  which  has  two  soldering  spaces. 

All  C.T.C.  materials,  methods  and 
pnx^esses  meet  applicable  government 
specifications.  For  further  information 
on  C.T.C.  components  and  C.T.C. ’s 
consulting  service  (available  without 
extra  charge)  write  us  direct.  Cam¬ 
bridge  Thermionic  Corporation,  437 
Concord  Avenue,  Cambridge  38,  Mass. 
West  Coast  manufacturers  contact; 
E.  V.  Roberts,  5068  West  Washington 
Klvd.,  Los  Angeles  and  988  Market  St., 
Siin  Francisco,  California. 


landed  view  of  CST-50  capacitor 
ihowfi  (1)  ring  torminal  with  two  loldaring 
tpaCM;  (2)  motalKzad  coramic  form;  (3) 
»prifig-typa  S-ihopad  tuning  tiaovo*;  (4) 
»pllt  mowPing  «lvd;  (5)  locking  nut. 

*  Potent  Aspliod  for 


Writ*  for  Froo  Catalog  #400  containing  complete  data  on  the  entire  CTC  tine. 


custom  or  standmrd .  .  .  ike  ieiranteed  components 
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.  Niti/lottOM 


HIGH  TEMPERAIURE 


magnet  Wires 


CLRSS 


If  your  problem  is  the  design  of  reliable  miniaturized 
electrical  equipment,  investigate  the  size  and  weight 
savings  possible  with  Oroi  Magnet  Wires. 


Sprague,  on  request,  now  will  pro¬ 
vide  you  with  complete  application 
engineering  service  and  assistance 
for  optimum  results  in  the  design 
and  manufacture  of  components 
using  Ceroc  High-Temperature 
Magnet  Wires. 


Ceroc  Magnet  Wires  operate  at  temperatures  well 
above  the  180°C  limit  for  Cla  ss  H  insulation,  because  they 
have  a  base  insulation  of  a  th  in,  flexible  ceramic  material. 
No  other  wire  uses  this  patcjnted  construaion ! 

For  operation  at  250®C, Ceroc  ST  (Single  Teflon)  and 
Ceroc  T  (Double  Teflon)  ha  'e  a  tetrafluoroethylene  over¬ 
lay.  Both  have  been  used  successfully  up  to  350°C  in 
short-time  military  applicat  ons.  Ceroc  200  for  200*’C 
application  has  a  silicone  coating  on  the  ceramic  to 
facilitate  winding. 

Not  only  does  the  construi  :tion  of  Ceroc  Magnet  Wires 
permit  very  high  current  de  nsities,  but  it  also  results  in 
better  cross-over  characteri;  tics  in  windings  than  those 
obtainable  with  all-plastic  i  isolated  wires. 

For  engineering  data  on  C  ;roc  Magnet  Wires,  write  on 
your  business  letterhead  to  the  Sprague  Electric  Com¬ 
pany,  35  Marshall  Street,  N  orth  Adams,  Massachusetts. 

ENLARGED  CROSS-SECTIONS  OF  CEROC  MAGNET  WIRES 


PIONEERS  IN  HIGH  TEMPERATURE  MAGNET  WIRE 

S,  MASS  CABtf  SPfftXINT 


EXPORT  FOR  THE  AMERICAS  SPRAGUE  ELECTRIC  INTERNATIONAL  LTD,  NORTH 
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*SoUd  color*  or  spiral  Maritlnp 


WIIES  I.  CABLES 

TO  SPECIFICATIONS 


Extra  shifts,  not  speed-ups  are 
the  way  Chester  catches  up  on 
production  to  meet  your  deliv¬ 
ery  dates.  Chester  Wires  and 
Cables  are  never  rushed 
through ...  every  foot  is  qual¬ 
ity  controlled  according  to  the 
highest  standards  known  to 
the  industry.  This  is  the  reason 
Chester  Wires  and  Cables  are 
of  uniform  quality,  always  de¬ 
pendable,  whether  you  use  a 
foot  or  a  qxwL  For  an  extra 
measure  of  reliability,  specify 
Chester,  for  your  next  electri¬ 
cal  or  electronic  requirements. 


SPECIAL 

WIRES  I  CABLES 

TO  SPECIFICATIONS 


Wmfrtftvjm  moofilts  smtam 

pKllMt  indiMlIna  polyvinyl  cfclor- 

MSm.  krolSoS  and  tocqiMfod  wirot,  tpociol  in- 
fh^^Oloriols,  glot*.  yarn  or  any  known  motorlal. 
tunoftdotlon*  wIN  bo  moclo  ^nifeonpE  ^ 


^  nrinttir  . 

..... 

i 

ELEaIBLE  i  ,  ^ 

CORD  [  >  > 
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-AA/'  ■  nAA/'/V" 


J 


Successfully  used  in  Armed  Forces'  most  critical  applications 


Scores  of  results  have  established  the 
superiority  and  outstanding  quality  of 
RPCs  new  TYPE  C  PRECISION  WIRE 
WOUND  RESISTORS.  These  high  qual¬ 
ity  units  are  designed  to  meet  the  strin¬ 
gent  requirements  of  JAN-R-93. 


Completely  enclosed  in  rugged  plastic  of 
high  insulation  value.  Windings  are  im¬ 


pregnated  in  special  compound  and  pro¬ 
tected  against  dust,  salt  spray,  humidity 
and  mechanical  damage. 


Winding  form  is  of  low  loss  steatite  hav¬ 
ing  extremely  high  insulating  quality 
with  low  coefficient  of  expansion.  Im¬ 
pervious  to  moisture. 


Type  C  resistors  are  wound  with  specially 
tested  low  temperature  coefficient  al¬ 
loys.  RPC's  Type  C  resistors  are  being 
used  by  many  of  America's  outstanding 
manufacturers.  They  are  available  in 
any  amount  with  prompt  delivery.  Write 
for  complete  information. 


Completely  insulated  precision  resistors 
which  may  be  soldered  directly  into  cir¬ 
cuits.  Their  small  size  and  light  weight 
make  them  self  supporting.  Ideal  for  air¬ 
craft  applications  where  reduction  in 
size  and  weight  are  vital. 


J  ,  1  '  , 

SPICIALIZING  IN 

THI  MANUFACTUM 

OP  QUALITY  MSISTORS 

IN  ANY  AMOUNT 

■ 

iri:sisi  ANCi:  (/IS  co. 

f  ' 

714  RACE  ST.  HARRISBURG,  PENNA. 

1  HIGH  MEGOHM.  HIGH  VOLTAGE.  HIGH  FREQUENCY.  WIRE  WOUND  PRECISION  j 

MIDGET 

Precision  Wire  Wound 

RESISTORS 


DIMENSIONS 

J«n-R-93 

MIL-R-93A 

POWER  RATING 
(WAHS) 

RESISTANCE 

L«nj.  1 

Diam. 

Jan. 

Comm'l.  ' 

(ohm) 

Imn-) 

CAB 

9/16 

9,  3S 

— 

— 

1.-4  1 

8.0 

0.15 

CAF  1 

13M6 

9/39 

RBSIB 

RBSfB* 

1/4 

1/*  1 

1  0 

0.40 

CCD  1 

13  16 

3/8 

RBSIB 

RB3SB* 

14 

1/8  1 

OS 

1.0 

DIMENSIONALLY  STABLE!  TRACING  CLOTH;  Stabi- 

lene — firat  nationally  introtluceil  by  K&£ — ia  a  new  kind  of  trac¬ 
ing  cloth — a  woven  gla$»  cloth  with  a  high  degree  of  trantparency. 
It  ia  apecially  impregnated  to  provide  an  excellent  drawing 
aurface  for  Mncil  or  ink. 

Becauae  Stabilene  ia  both  dimenaionally  atable  and  trana- 
parent,  you  can  reproduce  from  Stabilene  right  on  tool  materiala. 


“DRAW  IT  O.N’CE”;  Tool  deaigna  are  drawn  only  once — full 
acale  on  Stabilene — then  repro<lured  by  contact  printing  on  tool 
material  which  haa  been  aenaitized  with  a  reproduction  aolution. 

Preliminary  dimenaional  drawinga  on  tracing  paper  or  cloth 
are  eliminated  altogether.  The  original  drawinga  on  dimen¬ 
aionally  atable  Stabilene  are  the  only  drawinga  required  from 
drafting  room  through  tool  production. 


so. 


Wont  mort  informatiea?  Uit  p«tt  card  ea  test  poge 


September,  1953  —  ELECTRONICS 


CdTCCSTt^ 


REVOLUTIOMZES  PRODUCTION 
AND  COSTS:  Eliminates  the  need  for  shop 
layouts,  camera  photography,  hand>scrib> 
ing,  and  other  methods  calling  for  expensive 
equipment  and  highly  trained  personnel. 

If  a  template  is  damaged  or  extra  tern- 
niates  are  needed  new  ones  ran  he  made 
from  the  original  Stabilene  drawing  .  .  . 
quickly,  easily,  and  inexpensively. 


“DUPLICATE  ORIGINALS”  FROM 
STABILKNE:  Stabilene,  itself  sensitized 
for  reproduction,  can  be  used  for  dimen¬ 
sionally  stable  "duplicate  originals.”  Such 
reproductions  made  on  Stabilene  are  easily 
shipped  to  sub-contractors  in  lightweight 
rolls.  "Duplicate  originals”  can  also  lie 
used  as  the  basis  for  design  changes,  new 
drawings,  or  composite  drawings. 


Stabilene  has  cut  costs  for  the  aircraft  industry,  for  instance, 
by  eliminating  many  laborious  steps  once  essential  to  the  pro* 
duction  of  jigs,  fixtures  and  dies,  and  other  tools. 

Stabilene  is  used  by  oil  and  utility  companies,  as  well  as  by 
government  departments  for  mapping  and  plane  table  work. 
Stabilene's  dimensional  stability  is  of  vital  importance  in  all 
these  functions.  For  optical  comparator  work,  the  dimensional 
stability  of  Stabilene  Glass  Tracing  Cloth  makes  it  as  accurate 
as  the  glass  screen  itself.  Its  transparency,  too,  is  an  essential 
feature  for  this  work. 

Stabilene  has  done  much  for  others  .  .  .  think  about  what  it 
might  do  for  you  ...  in  cutting  costs  and  spc  ding  production. 

We  will  gladly  advise  you  about  the  application  of  Stabilene 
and  help  you  get  started.  K&E  can  also  make  Stabilene  repro¬ 
ductions  for  you.Write  Keuffel  &  Esser  Co.,  Hoboken,  N.  J.  or 
ask  your  nearest  K&E  Branch  or  Distributor. 


Sav*  tim*,  troubi*  and  ayasight 
with  a  K&E  PARAGON  f  Drafting 
Machin*.  You  control  your  coli- 
brotod  straight  odg*  with  o  light 
touch  of  on*  hand,  for  parall*!  linos 
and  tines  at  any  ongl*. 


Moke  your  Uttering  letter-perfect 
and  save  wear  and  tear  on  your 
nerves  by  using  a  LEROY  t  lettering 
outfit.  Template  grooves  guide  your 
pen  so  the  finished  result  looks  like 
printers'  type,  and  the  whole  proc¬ 
ess  Is  relaxing.  There's  a  wide 
choice  of  sizes,  styles  and  symbols. 

tTRAOtMAtK$® 


Wont  more  information?  Uio  post  cord  on  lest  poet. 
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SANBORN  OSCILLOGRAPH  RECORDING 
^  SYSTEMS  HAVE  MANY  APPLICATIONS 


Sanborn  Recorders 


SPERRY  GYROSCOPE  COMPANY 

uses  a  two -channel  Sanborn  Recording 
System  for  basic  research  on  their 
Zero  Reader*  Flight  Director,  a  device 
which  simplifies  the  manual 
control  of  aircraft.  The  Sanborn  System 
shown  above  is  recording  the  output 
of  a  flight  simulator  that  solves  Zero 
Reader  equations. 


At  McDonnell  AIRCRAFT  corporation  the  movements  of  a 

guided  missile  are  simulated  bv  high-precision  analog  computers  which 
in  turn  tend  eiiht  different  resultant  electric  signals  into  two  Sanborn  four- 
channel  Recording  Systems  (left)  for  the  graphic  recording  of  the  hypo¬ 
thetical  results  of  the  guided  missile  problem. 


f  soot 

CHANNCl 


How  can  Sanborn  help  you? 


At  DOUGLAS  AIRCRAFT 
COMPANY’S  Flight  Test  Section,  a 
Sanborn  two -channel  Recording  System 
(shown  removed  from  case  for  fi»d  opera¬ 
tion)  is  used  in  conjunction  with  a  tele¬ 
meter  radio  link  to  record  surface  motion 
vibration  in  a  flying  aircraft  while  it  is  per¬ 
forming  tests  requiring  continual  moni¬ 
toring.  Recorded  tracings  provide  the 
necessa^  permanent  visualtime  history  for 
comparison  of  the  two  events  recorded  and 
a  study  of  their  individual  characteristics. 


Sanborn  one-,  two-,  and  four-channel  Recording  Systems  can 
provide  an  accurate  and  permanent  graphic  registration  of 
almost  any  electrical  phenomena  whose  frequency  spectrum  falls 
within  the  range  of  zero  to  100  cycles  per  second.  The  avail¬ 
ability  and  ready  interchangeability  of  amplifiers  and  preamplifiers 
offer  a  wide  range  of  use. 

Records  are  traced  by  heated  stylus  on  plastic  coated  strip-chart 
paper,  and  are  in  true  rectangular  coordinates.  Other  Sanborn 


advantages  include:  a  high  torque  movement  (200,000  dyne  ems 
per  cm  deflection);  built-in  code  and  time  markers;  and  a  wide 
choice  of  paper  speeds  and  channels. 

Sanborn  engineers  will  be  pleased  to  make  recommendations 
as  to  what  type  of  equipment  will  best  solve  your  recording  prob¬ 
lem.  When  writing,  include  the  lower  and  up|>er  limits  and  the 
frequency  range  of  the  phenomena  to  be  recorded,  and  the  type 
of  transducer. 


Atk  f*r  •  c*|iy  of  owr  ''Applicability  FeMor"  which  protonH  « 
toblo  of  utot,  comploto  porformon^o  data  and  •pocificationt, 
briof  dotcription*  of  Sanborn  tocordln9  Syttomt  and  onplana- 
Hont  of  how  thoir  ompliflor*  may  bo  roodily  intorchangod. 
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Iransistors  and  diodes 

available  In  production  quantltlet 


PNP  JUNCTION 
TRANSISTORS 

Dosiancd  for  application* 
whara  low  noito,  high 
goin  and  low  power 
strain  oro  important. 


POINT-CONTACT 

TRANSISTORS 

Dosignod  for  high  tpood 
switching  and  gonoral- 
purpoto  applications. 


UNION 

DIODES 

For  high  currant,  high 
vollago  applications 
beyond  the  capabilities 
of  point'contaci  diodes. 


POINT-CONTACT 

DIODES 

Twenty  types  covering 
general-purpose,  com¬ 
puter  and  home  enter¬ 
tainment  fields.  Jif 


From  the  electronics  engineers  who  helped  pioneer  the 
research  and  development  of  transistors  and  diodes  come 
N.  U.'s  commercially  applicable  products. 

N.  U.  Tronsistors  and  Diodes  are  produced  to  rigid  standords 
under  exacting  laboratory  conditions  and  have  uniform  and 
lasting  characteristics.  You  may  be  confident  of  their 
mechanical  and  electrical  excellence  artd  their  performance 
under  severe  service  conditions. 
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D«i(fn*d  fvr  diract  <onnecli«n  into  <ir<uil  without  u<o  of  additional  toads. 

Thoso  roiistors  aro  of  tho  tamo  basic  construction  and  matorials  as  standard 
JAN  and  MU  typos  thoroforo  providing  oqual  dopondobility  and  long  lifo. 

low  Tomporoturo  Coofficiont  alloys  provido  —  .003%/*C  from  — AS*C  to 
135*C  unlott  othorwiso  spocifiod  by  your  roquiromonts. 


Rosistanco  toloraiscos  rango  from  ±  1  %  down  to  —  .03  % .  Sots. of  matchod 
rosistors  can  bo  tuppliod  ±.005%  or  lowor, 

Spocial  typos  not  shown  can  bo  manufacturod  to  your  oiact  spocifications. 


JAN  R-29  METER  MULTIPLIERS 


Surpoti  off  roqufromonts  of  JAN-R-TO 

HIRMETICAllY  SEALED;  Inturot  dopondobto  oporation  undor  most  tovoro 
moisturo  conditions. 

STEATITE  PROTECTIVE  CASING:  Glaiod  turfaco  provonts  high  voltogo  loahago. 

WINDINGS:  “Cortifiod”  low  tomporoturo  coofficiont  rosistanco  alloys  proporly 
-ogod-  to  provido  long  torm  stability. 

REPIACEARIE  INTERNAL  SECTIONS:  Eliminoto  comploto  loss  of  unit  if  dom- 

ogod. 

FERRULE  TERMINALS;  Hoovy  nicliol  plotod  brats.  Corrosivo  ^rosistaid.  Fit 
standard  fuso  clips. 


"^/l  ^  ^  1]^1  M  O  R  R  I  S  T  O  W  N,  N.  J. 


ill  I  I 
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fK#  niti* 


&  offers  ^ 
compMe  catalog  that  providat 


tha  antwars  to  fraquantly  askad 


quattions  about  Toroids,  Coils 


and  Fiitars.  BURNELL  takas 
another  stride  forward  in  serving 
tha  Electronic  Industry  in  tha 
exclusive  manufacture  of 
communication  network  components 


Write  for  catalog  No.  lOIA  ^ 
to  help  solve  your  problems  — 

a  FOR  ALL  MILITARY  APPLICATIONS 
a  FACSIMILE 
a  TELEMETERING 
a  TELETYPE 
a  GUIDED  MISSILES 
a  AIR  CRAFT  LANDING  SYSTEMS 
a  CARRIER  TELEGRAPH 
a  TELEPHONE 
a  CONTROL  EQUIPMENT 
a  SONAR 
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Long  Life_ 

High  Efficiency 
No  Warm-up  Time 
Zero  Maintenance 


The  applications  listed  on  this  page  are 
typicol  of  the  many  fields,  in  which  OPAD- 
GREEN  startdard  power  supplies  are  effect¬ 
ing  economies  and  assuring  satisfaction. 
In  many  cases,  equipments  have  been 
c’ustom-built  to'fill  particular  requirements. 
Our  engineers  are  alwayt  ready  to  provide 
the  best  solution  ^or  your  D.C.  power  prob¬ 
lem.  Send  us  your  specifications,  or  request 
our  form  PEQ  to  aid  in  establishing  your 
needs. 


MOTOR  SPEED  CONTROL 


CATALOG 


115  VA.C 
40- 


330VA.C. 
40  —  10 


IIPUT  POWER  REQUIREMENTS; 
10S-12S  VOLTS  60  cftlis  IC. 


Tyfkal  ApplicatiMt 

•  Aircraft  Motors 

•  Dynamotors,  Invartan 

•  Raiays,  Solanoids 

•  Elactroplatina 

•  Actuators,  Valvat 


0— 100*/, 

OR 

0—200% 


0—100% 


Typical  AppHcatiaas 

•  Motors 

•  Ganarator  Raids 

•  Raiays,  Solanoids 

•  Magnatic  Chucks 

•  Brakes,  Clutchas,  Pulays 

•  Business  Machines 

•  Alarm  Systems 

•  Impuba  Clocks 


0—100% 

OR 

»-ll5% 


0—100% 

OR 

0-115% 


Typical  Applicatiaai 

0  Coil  Winders 
#  Lathe  Feeds  &  Drives 
9  DriKng  and  Tapping 
9  Precision  Grinoars 
9  Conveyor  Systems 
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•STONE  PAPER  TUBE  COMPANY 

'  Incorporated  ,  ‘ 

STONIZED  PRODUCTS  COMPANY,  INC 

900-922  Franklin  St.  N.  E.  Washington  if,  D.C. 


SLIT  TUBES 


The  longitudinal  slit  permits  easy  assem¬ 
bly  and  provides  a  snug  fitting  tube  for 
^protecting  threaded  parts  in  intra-pIant 
use  and  shipping. 


Increasingly  large  numbers  of  America's  leading  manu¬ 
facturers  are  finding  that  the  use  of  inexpensive  Stone 
Protector  Tubes  saves  them  time  and  money. 

Small  diameter  spiral  wound  paper  tubing 
from  3/64"  to  1"  ID  is  our  specialty 
although  larger  sizes  are  available. 
Every  item  is  custom-made  yet  mass  pro- 
duction  prices  prevail. 

Stone  Protector  Tubes  can  be  fur- 
nished  in  high  strength  kraft,  fish  paper, 
and  plastic  films  in  various  wall  thick- 
nesses  and  lengths.  They  can  be  fabri- 
cated  in  many  fashions  and  can  be 
impregnated  with  a  variety  of  waxes 
and  resins. 

Write  us,  or  still  better,  get  in  touch 
with  OUT  nearest  representative. 


CONTAINERS 


END  CLOSURES 


End  can  be  closed  by  means  of 
curled  end  with  disc,  cap,  insert, 
or  forming  the  tube  end.  Recom¬ 
mended  for  protecting  motor  shafts 
when  dipping;  brass  valves  and 
ignitor  plugs  in  shipping;  flasher 
^^^^sockets,  pilot  light  lamps, 
electrical  contacts 
when 


BRIDOEPORT . 3-2575 1 

£.  Pfannkuch  S  Co., 

952  Main  Straat 

CHtCAOO . Tuxodo  9-6920 

JosaphL.  Pit$,  ‘.-J, 

1643  N.  Nagla  Avonve 

CLEViLANO . A4o/n  ^«4I0 

C.  £.  Whit*  4  Company, 

Buiklay  BvUding 

LOS  ANGELES. Pfoatonl  2-0791 
E.  H.  Soufhwail  Co,, 

5957  So.  Wosfom  Avonuo 

NEWARK _ Humboldt  5-9000 

1.  K.  Ootwi/or,  443  Broad  St., 

^  Boom  205 

PHILADELPHIA.  WofrMd  2- 1112 
f.  B.  Blair,  401  N.  Broad  St., 
Boom  740  _ 

Q  Q 

ST.  LOUIS . ParkYhw  3274 

E.  t.  Hondarton  Co., 

8147  Dolmar  ifvd^ 

TORONTO . Murry^106 

ilactrk  Intulalion  8  fibr*  Co., 
ltd.,  Mandota  Boad,  itobicoka 


A  general  purpose  protector  used  exten¬ 
sively  to  protect  threaded  and  polished 
parts  from  damage  in  intra-plant  con¬ 
veying,  assembling  and  storage.  Used  as 

Sing  protectors  on  pipe  fittings, 
plugs,  and  small  hand  taps. 
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Small,  round  containers  with 

nr- 

i- 

end  closures  in  several  styles, 
used  to  package  and  protect 
glass  drills,  high  speed  reamers, 
tools,  thermometers,  oil  burne 

diamond 
r  nozzles. 

and  rectifiers. 

MAGNET  WIRE 


on 


Wont  mere  infermotion?  Use  pest  cord  ee  last  pope 
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Operation  Quality 


Every  magnet  wire  user  should  eavesdrop 
the  scene  Itelow. 

Here  Anaconda’s  team  of  magnet  wire  experts 
apply  an  exacting  program  of  quality  control. 

This  scene  is  enacted  daily  in  the  office  of  the 
mill  superintendent.  On  his  desk  lie  quality-con¬ 
trol  charts  of  every  phase  of  wire  manufacture. 
Before  him  gather  foremen  from  each  department 
— drawing,  enameling,  engineering,  fabric  cover- 


THI  MEN  WHO  MAKE  YOUR  MAONET  WIRE  are  held  strictly  accountable  for  its  quality  at  meetings  held  daily  in 
Anaconda’s  modern  mills.  This  is  why  so  many  customers  have  eliminated  incoming  inspection  of  AnacoxdA  Wire. 


ing  .  .  .  right  down  the  line.  E^ach  must  explain 
and  remedy  the  slightest  deviation  from  the  most 
rigid  standards  that  have  been  set  up  in  the 
magnet  wire  industry  today. 


TYPICAL  CUSTOMER  REACTION 

What  does  this  mean  to  the  coil-winder  who  uses 
AnacondA  Wire?  At  one  of  these  qualitv-control 
sessions  recently,  Archie  Carbine,  enameling  fore¬ 
man,  gave  a  typical  example:  "Yesterday  a  cus¬ 
tomer  visiting  our  plant  lingeretl  for  a  moment  in 
my  department.  He  told  me  how  the  girls  doing 
his  winding. ask  for  AnacondA  Wire  first  from 
their  stockroom  .  .  .  and  use  it  up  first.  They  find  it 
softer,  easier  to  wind,  more  pliable,  and  tougher 
to  break.  The  jf>b  each  of  us  does  here  pays  off  in 
more  than  our  own  satisfaction.  It  saves  the 
customer  money.” 


“MIKINO"  MAONfT  WIRi.  If  the  BONDING  SKID  of  covered  wire 
coating  of  this  ft29  plain  enamel  is  checked  frequently  with  a 
wire  fails  to  come  within  close  tachometer.The  inspector  makes 
tolerances,  the  machine  is  shut  a  note  of  this  speed  on  form  card 
down.  Every  hours  the  in-  beside  the  machine.  Each  wire 
spe<'tnr  records  his  findings.  This  size  has  a  standard  speed  to  as- 
record  is  then  kept  |)ermanently.  sure  the  b<»nd  is  properly  baked. 


ANOTHER  IMPORTANT  SAVING 

Other  customers  agree.  Here’s  how  we  know: 
many  of  them  have  depended  on  Anaconda  for 
magnet  wire  for  25  years  or  more — and  for  80- 
90%  of  their  wire.  Many  have  further  expressed 
their  confidence  by  eliminating  incoming  inspec¬ 
tion  of  AnacondA  Wire.  They  have  thereby  re¬ 
duced  their  cost  of  operation.  Why  not  see  for 
yourself?  Ask  your  local  Anaconda  Representative 
to  set  a  date  for  an  inspection  of  these  quality 
control  steps  by  you  or  your  engineers.  This 
should  convince  you — more  than  words — exactly 
what  Anaconda  Quality  Control  means  .  .  .  why 
so  many  such  visitors  come  away  with  a  feeling 
that  Anaconda  makes  a  custom-built  wire.  And 
they  are  right!  Anaconda  If  ire  &  Cable  Company, 
25  Rroadtvay,  l\etv  York  4,  N.  Y.  sb«  i 


TRIPII  TiST  of  Formvar  physical  and  chemical  characteristics  is 
made  after  wire  iv>nn‘s  from  enamelin"  machines.  Shown  in  photo¬ 
graph  abo\c:  1.  El'insalitiTi  Test;  2.  Snap  Test;  .'5.  Solubility  Test. 


AnacondA 


TODAY'S  HEADQUARTERS  FOR  MAGNET  WIRE 


UNIFORM  COATING  FOR  VITROTEX.  In  \nacnnda's  nuMlern  lalmra- 
tory,  technician  carefully  determines  fiercentage  of  solids  in  glass 
l«>nd.  Tliis  is  recorderl  as  an  important  jmrt  of  dimension  control. 


A  COMPIITI  LINIi 
ANT  TYM,  SIZI  OR  SHAM 

—  rniind,  Mjasre.  rrclan^nlar  — 

Tour  tprrial  nrrd*  will  !>«•  frivfii 
apffial  aUrntion. 

Write  for  complete  pocLetsize 
catalog  ('Ai9.K  and  handy  refer¬ 
ence  wall  chart  for  shop  use 
(gives  dimensions  of  most  pop¬ 
ular  wire  sizes). 
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West  more  iaformoties?  Um  post  card  on  htt  page. 


Announcing  the  STANDARD 

ELECTRONIC  TACHOMETER 


for  P-R-E-C-l-S-E-L-Y 

measuring  speed  and  frequency 

Takes  Less  Space  (12''  x  12"  x  8") 
Uses  Less  Power  (100  Watts) 

Has  Fewer  Tubes  (Twenty-two) 

EASIER  TO  READ  . . .  MORE  RELIABLE  . . .  UNIT  PLUG-IN  CONSTRUCTION 

Write  for  Bulletin  #200 

The  STANUAHU  ELECTRIC  TIME  COMPANY 

97  LOGAN  STREET  >  SPRINGFIELD  2,  MASSACHUSETTS 

CHRONO-TACHOMf TERS  •  LABORATORY  PANELS  •  PIPELINE  NETWORK  ANALYZERS 
Want  morr  infoimatiofl?  Um  post  card  on  lait  poge  September,  1953  —  ELECTRONICS 
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PRECISION  TIMERS  • 
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YROFERRIC  IRON 


•  Scientifically  manufactured  •  Let  ue  engineer  your 

under  strictest  quality  controls  Core  production  requirements, 

to  closest  electrical  and  Our  engineering  consultant 

mechanical  tolerances.  service  is  available  without  charge. 

M.RA.  data  sheets  and  tables  give  complete  information 
including  recommended  sizes  and  tolerances,  as  well  as  a 
cross*reference  index  of  manufacturers’  material  designation. 


ORES 


_ r  YROfERRIC 

PYEOFIRRIC  SLDO.  I  RRONX  SOU 


Write  on  your  letterhead 
for  latest  catalog  No.  23S. 
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RRIC  SLDO.  I  BRONX  BOULEVARD 
■  at  ai6lh  St.,  N.Y.C.  67 

Please  send  me  M.P.A,  data  sheets  and  tables  No.  305. 

Name _ Tmx 

Fum _ 

Assam _ Cmf_ 

Went  more  inferinetioii?  Um  pwt  card  ea  last  page. 
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MAKERS  or  THE  MOST  COMPUTE  LINE  Of  ElECTRK  HEATING,  RESISTANCE,  AND  ELECTRONIC  AllOYS  IN  THE  WORLD 


DIAPHRAGM 


CHARGE 


By  providing  a  self-compensating  flexible  diaphragm 
assembly  for  its  liquid  expansion  controls,  PENN 
Controls,  Inc.  compensates  for  ambient  heat 
and  eliminates  control  time-lag.  Result:  controls 
accurately  maintain  the  temperature  dialed. 

The  PENN  Self-compensated  Diaphragm  assembly 
utilizes  a  brass  retaining  cup  and  a  flexible  Nilvar 
diaphragm  to  form  a  hollow  chamber.  This  connects 
to  the  temperature  bulb  through  a  capillary  tube,  the 
entire  unit  being  filled  with  a  liquid  charge. 

Because  brass  expands  much  more  than  Nilvar, 
ambient  heat  simultaneously  increases  the  volume  of 
the  chamber,  when  it  increases  the  volume  of  the  liq¬ 


uid  charge.  This  self  compensation  reduces  the  effect 
of  ambient  heat  on  the  diaphragm  to  zero  and  permits 
the  diaphragm  to  respond  only  to  bulb  temperatures. 

PENN  specifies  Nilvar  for  this  application  because 
it  has  a  very  low  temperature  coefficient  of  expansion 
—  as  low  as  .00000 1/C*— lowest  of  any  alloy,  and 
comparable  to  that  of  quartz.  And  its  consistent  uni¬ 
formity  helps  maintain  the  high  accuracy  which 
PENN  production  standards  require. 

The  remarkable  dimensional  stability  of  Nilvar  may 
answer  your  engineering  problems  too.  Why  not 
talk  it  over  with  us.  We’ll  be  glad  to  make  recom¬ 
mendations  geared  to  your  specific  needs. 

*T.  M.  Rw.  U.  S.  Og. 


Nilrar  U  produetd  only  by 

Driver-Harris  Company 

HARRISON.  NEW  JERSEY 

tRANCHESi  Chicago,  Dotroit,  Clovolond,  Lot  Angoloi,  Son  Frondteo 
Ir  CwMda:  Tho  •.  ORECNINO  WIRE  COMPANY,  Ltd.,  Hamllloa,  Ontwia. 
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Avoid 

Fuse 

Confusion 


for  every 

Q  . 

protection  need  in  TELEVISION  •  RADIO  •  RADAR  •  INSTRUMENTS  •  CONTROLS  •  AVIONICS 


PLIS  a  complaU  line  of  fuse  clips* 
blocks  and  holders . . .  • 


BUSS  is  the  one  dependable  source  for 
any  fuse  you  need:  standard  type,  dual¬ 
element  (slow-blowing),  renewable  and 
one-time  types...in  sizes  from  1/500  amp,  t 


To  make  sure  the  highest  standards  of 
quality  are  maintained,  every  BUSS  fuse  is 
electronically  tested.  A  sensitive  testing 
device  automatically  rejects  any  fuse  that 
is  not  correctly  calibrated,  or  not  right  in 
all  physical  dimensions. 


For  Help  in  Finding  the  Right  Fuse... 

the  BUSS  Fuse  L  aboratories  are  at 
your  service  to  assist  you  in  selecting  the 
fuse  that  will  suit  your  needs  best ...  if 
possible,  a  fuse  that  is  available  from 
local  wholesalers’  stocks. 


BLTSSMANN  Mfg.  Co.  (Divltion  of  McCruw  EtuctHc  Co.) 
Univcrticf  at  jefferton.  Louis  7«  Mo. 

Please  ser^  me  huliccin  SFB  containina  Eacts  on 
BUSS  small  dimension  fuses  and  fuse  holders. 


Cempaag, 


BUSSMANN  MFG.  CO.,  Division  McCraw  Electtk  Company 
l.fniversttv  at  JeUersoti  Sc.  Louis  7,  Mo. 


Stat*, 
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Waet  M«r«  infermetiee?  Um  post  cerd  ••  l«t  pa,«. 
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Hiperthin*  Cores . . . 

newest  approach  to  electronic  circuit  designs 


New  circuit  designs,  often  making  it  possible 
to  replace  tubes  in  amplifiers,  computers, 
modulators  and  similar  electronic  equipment, 
are  being  developed  through  the  use  of 
Westinghouse  Hiperthin  Cores. 

An  entirely  new,  thin  magnetic  material, 
capable  of  retaining  its  desirable  qualities  even 
when  rolled  as  thin  as  mil,  is  the  reason. 

Compounded  of  graio>orieoted  silicon  or 
nickel-iron  alloys,  it  combines  the  fast  response, 
high  permeability  and  low  coercive  force 
needed  in  vhf  circuits.  Non-deteriorating,  it 
eliminates  the  periodic  replacement  problem 
encountered  with  tubes,  assuring  sustained  and 
accurate  performance. 

To  manufacture  the  new  core  economically, 

•TndaMMk  . 


Westinghouse  engineers  devised  new  produc¬ 
tion  methods.  The  illustration  above  shows  a 
core  being  subjected  to  an  electronically 
controlled  spot  weld,  after  being  wound.  New 
techniques  h&ve  also  been  developed  for  effec¬ 
tively  insulating  the  turns,  and  for  annealing 
the  metal  on  a  ceramic  form  as  a  unit  to  insure 
permanent  stability. 

All  your  core  requirements . .  .whether  they’re 
for  electrical  or  special  electronic  applications 
: . .  can  be  met  best  by  engineers  who  know  and 
understand  your  problems.  For  further  infor¬ 
mation  write  for  reprint  No.  4866,  Progress 
in  Core  Material  Jor  Small  Transformers. 
Westinghouse  Electric  Corporation,  P.  O.  Box 
868,  Pittsburgh  30,  Pennsylvania.  j-70676 


you  CAN  es  SURE  •••  IF  irii 

\^tii^ouse 
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Potter  &  Brumfield 

excels  in  meeting 

SPECIAL  RELAY  PROBLEMS! 


<]M[> 


See  Other  Side  for  P  &  B’s  Production  Facilities 


Unusual  relay  structures  like  these  are  developed  by  Potter 
&  Brumfield  to  help  design  engineers  meet  speciol  problems 
of  circuitry  and  equipment  requirements. 


Harmaticolly  (•alad  relay 
built  to  witbitortd  up  to  t  I KV 
inflation  teit.  Contact  ar> 
rongamanl.  1  Form  X.  Fur* 
tilvar  contact!  ratad  3  om- 
porai,  1  1 5  volt!  AC,  non- 
inductiv*  load. 


Push-button  operated  motor- 
driven  antenna  switching 
contactor,  single-pole, 
double-throw,  double- break, 
insulated  for  20KV  DC,  30 
amperes  r.f.  Operating  time; 
.23  sec. 


Hermetically  sealed  eiKlos- 
ures,  with  four  type  MH  tele¬ 
phone  relays. 


Heavy  duly  power  relay 
with  double-pole,  single- 
throw,  normolly  open  contact 
orrongement  and  double¬ 
pole,  double-throw  auxiliary 
contact  arrangement.  Entire 
assembly  mounted  on  heavy 
duty  plug. 


Single-pole,  normolly  closed, 
double  break  lotching  relay 
with  electrical  reset  for  cir¬ 
cuit  overload. 


SM  relay  with  Ihermol  switch 
and  series  resistor  in  "M” 
type  ertclosure. 


MJ  relay  with  double  contact 
arms  ond  over-site  contacts 
to  handle  heavy  surge  cur¬ 
rents  up  to  I  30  amperes  DC. 


Single-pole,  single-throw, 
normally  closed,  double 
break,  manual  latch,  auto¬ 
matic  reset  relay. 


latching  type  relay  with  spe¬ 
cial  mounting  brocket  and 
octal  plug. 


Single-pole,  single-throw, 
normally  closed,  double¬ 
break,  high  efficiency  sensi¬ 
tive  relay. 


Dual  coil  differentiol  reloy 
with  single-pole,  double- 
throw  contact  combinotion. 


Miniature  telephone  type 
MH  relay  in  hermetically 
sealed  enclosure  with  AN 
connector. 


P  &  B  engineering  offices  are  located  in  all  principal  cities 

to  give  you  fast  service  on  any  relay  problem.  Check  the  "classified 

section"  in  your  telephone  directory,  or  write  direct  to: 

Potter  A  Brumfield,  Princeton,  Indiana 


/ 

< 


Hermetic  Sealing 

P  &  I't  hermetic  teoling  department 
uie*  the  latett  type  deiikating  equip¬ 
ment  (left  of  picture)  for  purging  and 
Ailing  operations,  leok  detection  is  ac¬ 
complished  with  the  mass  spectrometer 
shown  at  for  right. 


Write  Potter  &  Brumfield  TODAY! 

.  .  .  about  your  problems  or  requirements  on  relays 
or  similar  electro-mechanical  assemblies.  P  &  B's 
competent,  well-trained  personnel  and  modern  plant 
facilities  offer  you  the  finest  service  in  the  relay 
industry.  Samples,  recommendations  and  quotations 
promptly  forwarded  on  request.  Write  for  new 
master  catalog  No.  1  22  describing  and  illustrating 
over  1  00  versions  of  P  &  B  relays. 


Final  Inspection 

After  innumerable  preliminary 
inspections,  completed  relays 
ore  sent  to  Anal  inspection  where 
all  structural  and  electrical  char¬ 
acteristics  ore  tested  with  pre¬ 
cision  instruments  by  highly 
shilled  inspectors. 


PRINCETON,  INDIANA  ^ 

Export:  13  E.  40th  St.,  New  York,  N.  Y. 

UL£S  OFFICES  IN  PRINCIHl  «.  $.  AND  CANADIAN  CITIES 


PAN  STANDARD  REIAYS  AVAIIARIE  AT 
TOUR  LOCAL  ILECTRONICS  PARTS  DISTRIRUTOR 


Skilled  operators  wind  millions 
of  feet  of  various  size  wire 
doily  into  the  mony  different 
coils  required  in  standard  and 
special  relays. 


Mass  Assembly 


Coil  Winding 


Skilled  women  assemblers 
trained  in  the  intricacies  of 
assembling  and  odjusting  small 
relay  parts,  process  thousands 
of  units  daily  at  high  speed 
with  maximum  efficiency. 


Potter  &  Brumfield’s  inodero,  complete  facilities 

give  you  SUIVICK  aii<l  Ol  ALI TV 

in  the  PRODUCTION 

of  Custom 

or  Standard  RELAYS 


Three  large  plants,  inducting  over  50,000  square 
feet  of  fl<x)r  space,  fully  equippect  with  complete  tooling 
coil  winding,  plastic  molding,  heat  treating,  glass  metal 
izing,  welding,  hermetic  sealing  and  machine  t<X)ls  for 
every  operation.  Orderly,  efficient  plant  layouts  assure 
steady,  precise  assembly  line  production  .  .  .  single  shift 
capacity  1  0,000  relays  per  day! 


m 
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50*  mn  tMHlets  etfMt 


We  grew  to  help  you 


Of  this  we  are  sure:  you  made  us  what  we  are  today. 
You  demanded  so  many  of  our  seamless  nickel 
cathodes  that  we  had  to  add  capacity.  We  did. 

We  built  another  plant— this  time  at 
Wapakoneta,  Ohio — increasing  our  seamless 
nickel  cathode  output  by  50%. 

Other  familiar  characteristics  of  Superior  service 
remain— the  desire  to  help  you  with  your  problems, 
the  experience  of  skilled  tube-fabricators, 
and  quality-controlled  manufacture. 

Take  advantage  of  Superior  service  and  capacity  now. 

*Maln  Superior  Tub*  plant  at  Norristown,  fa. 

**NEW  Superior  Tube  plant  at  Wapakoneta,  OMo 


m 


SeoiiilauNickalCalhee*— 
koiine.  Honest  on* 

.115"  OJX  *  .105"  1.0. 

IKT'lane-  ' 


lochtsoist  Nickel 
Cotkedc  note,  .170" 
0.0.  >  .005'’  we*. 


Weierewat  305 
ScokileM  Steel  Anerfe 
Iele4  and  Sent  10*. 

.4fr'  to.  I  .010" 

wet  a  1.050"  lent. 


OecColke^e.UI'' 
0.0.  .312"  lent. 


SEAMLESS  NICKEL  CATHODES 


Re|He«eiitat<ve  the  one  ikepe  tpecHkallcm  h  cerreiil  preducHoe 


Type 

lead 

O.D. 

WoH 

Thicknen 

Length 

ROUND 

None 

.015" 

.002" 

25M  mm 

ROUND 

None 

.121" 

.0035" 

t.O  mm 

ROUND 

Single 

.045" 

.002" 

27  mm 

ROUND 

Double 

.025" 

.002" 

28A  mm 

OVAL 

Double 

.025"*.046" 

.003" 

12  mm  { 

OVAL 

Single 

.045"ji.l49" 

.002" 

31  mm 

OVAL 

Single 

.025"x.046" 

.003" 

12  mm 

EUiPTICAL 

Double 

.025"«.048" 

.003" 

11  mm 

RECTANGLE 

Single 

.030"x.0?75" 

.002" 

11  mm 

RECTANGLE 

— 

Double 

.040"«.132" 

.004" 

_ 

33A  mm 

Many  other  types  of  nickel  cathodes — mode  in  Lochseamt  freni 
nickel  strip,  disc  cathodes— and  o  wide  variety  of  anodes,  grid,  cups 
and  other  tubular  fabricated  parts  ore  avoHable  from  Superior. 
For  biformallon  and  Free  Suietin  address  Superior  Tube  Coetpony, 
Electronics  OMsion,  2500  GemMntown  Avenue,  Norristown,  Fo. 


....  a,r.  NAM1  IN 


All  eeetyses  .010"  le 

H"  0.0. 

Csrtele  enelyses  |.03f"Me». 
WON)  up  le  IH"  OM. 


t  Meeidecntred  under  UA.  Fetenh 
t  TrodeaMvk  Ref.  U.S.  Fel.  Off. 
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Ike  right  move  . . . 

In  more  than  fifty  countries  Pye  radio-telephones 
are  indicating  the  right  move.  The  next  step,  great  or 
small,  in  divers  undertakings. 

In  the  engineering  industry,  immediate  direct 
communications  are  vital.  The  deployment  of  resources 
to  the  fullest  advantage  demands  contact.  Contact 
swift  and  sure.  Contact  at  speeds  to  match  the  action 
required. 

Whenever  men  and  machines  are  on  the  move 
Pye  V.H.F.  Radio-telephones  will  promote  speed  and 
e^ciency. 


M 


Waat  nan  liiforiiMtiM?  Um  pMt  card  M  latt  p«e«. 
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'dag*  Exterior  WtU  Coating  it  a  dispersion  of 
extremely  fine  gr^thite  in  lacquer. 

It  it  eatily  ap{died  by  tpnying,  and  driet  for 
handling  in  2  to  3  minutes.  Maximum  adhesion 
it  obtained  by  drying  at  room  temperature  ht  24 
hours... with  the  same  result  from  infra-red  at 
lOO'C  for  Vi  hour.. 


The  coating  obtained  is  u  tmoodt  as  die  glass 
itself  and  as  black  u  coal  Its  adhesion  is  so  good 
that  scratching  it  is  almost  an  impossibility.  Water 
won’t  loosen  it  either. 


Acheson  Colloids  can  also  supply  appropriate  dis¬ 
persions  for  coating  interiors  of  tubes. 

You  can  have  more  detailed  data  by  asking  for 
Bulletin  No.  433-5  J- 

Ditptrtiont  of  mol'^hitnum  disuliidt  ttn  tvmUblt  m 
v^rioMS  csnitri.  Wg  *Tt  tdso  equipped  to  do  custom 
dispersing  of  solids  in  n  wide  vmriety  of  vehicles. 


i  MiiiiNos  binqHRy,  rsftN«M.Mcfe. 

AOKSOI  COlUMOS  UWTfO,  LNMI,  ENUM 
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ONLY  FILIVI  TYPE  RESISTORS  MEET  HIGHER 


BASIC 

TECHNIQUE 


A  thin  coating  of  pro<urod  and 
Btablllzad  raalatanca  matarlal  la 
bondad  to  spaclal  glass  or  an  In* 
organic  cora  to  form  IRCs  axdu- 
slva  fllamant  typa  alamant.  This 
Is  In  contrast  to  tha  carbon  pill  or 
slug  prlnclpls  of  construction.  Its 
uniformity  and  stability  hava 
prowad  suparlor  sinca  tha  aarllast 
days  of  radio. 


Advancing  requirements  of  instrumentation, 

military  electronics  and  television  focus 
emphasis  on  greater  stability  for  non-wire 

wound  resistors.  IRC  believes  its  filament 
type  construction  offers  the  best  answer  to 

more  exacting  standards.  For  over  28  years 
the  film  type  resistance  element  has  proved 
its  superior  stability— even  in  today’s 
newest  IRC  Ik)ron-Carbon  Precistor. 


high  popularity— high  stabUity 

More  IRC  Filament  Type  BT  Reeiators 
are  uaed  in  radio  and  TV  seta  than 
any  other  brand.  They  meet  and  beat 
JAN-R-11  specifications,  and  have  been 
tested  and  approved  by  most  producers 
of  government  equipment.  Exception¬ 
ally  stable — in  I  ^nd  2  watts. 

Send  coupon  for  Data  Bulletin. 


(HCH 

voirAtt 


% 


high  voltage— high  stability 

IRC  Type  MV  High  Voltage  Resistors 
offer  outstanding  stability  even  in  very 
high  resistance  values.  Filament  resis¬ 
tance  coating  in  helical  turns  on  cer¬ 
amic  tube  provides  a  long,  effective 
conducting  path.  2  to  90  watts.  Check 
the  coupon  for  detailed  information. 

high  economy— high  stabUity 

Type  DC  Deposited  Carbon  Resistors 
combine  accuracy  and  economy  with 
high  stability.  Excellent  where  carbon 
compositions  are  unsuitable  and  wire 
wound  precisions  too  large  or  expen¬ 
sive.  Available  in  Vi,  1  and  2  watts. 
Use  coupon  for  further  facts. 


OCPOSITCO 

CAMON 


Eliminates  Possibility  of  End-Cap  Trouble 


STABILITY  STANDARDS 


ji 

Eliminates  Danger  of  Mechanital  Damage 


high  accuracy— high  stability 

The  ultimate  in  stable  non-wire  wound 
resistors.  Type  BOC  Boron-Carbon 
Precistors  conform  to  all  requirements 
of  MIL-R-10509A.  Voltage  coefficient 
less  than  20  parts  per  million  per  volt. 
Extraordinary  load  life.  1  and  2 
watts.  Send  for  Bulletin. 


Improved  Electrical  Characteristics 


iNTERNATIONAL  RESISTANCE  CO. 

403  N.  Broad  St.,  Philadolphla  t.  Pa. 

In  Canada:  ln$irnationat  Raaulanca  Co.,  Lid., 
Toronto,  Lieonaoo 

Send  DM  full  data  oa  ^  □  DC  Dapoaitad  CariMo; 
□  BT  Inaulatad  FUamant  Typa  Raatotora;  □  MV 
Hich  Voltaga  Raaiatori;  □  BOC  Boroa  •  Carboo 
PracMora;  □  MBC  Moidad  Boron-Carboa  PraeMora 

Name - 

Trtls - 

Company - 

Address - 

City - Zona - Stata - 
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high  volts 


CAUTION 


^ 630  Yoh-Ohm-Mil- Ammeter 
speaks”  for  itself  in  any  company 


ing  to  desired  circuit  thru  a  single  knob 
flush  with  the  face  panel.  The  molded  switch 
itself  embodies  the  most  advanced  engineer¬ 
ing  practices.  Fully  enclosed,  the  silvered 
contacts  are  kept  permanently  clean.  Its 
rugged  construction  means  stronger  per¬ 
formance  and  longer  life. 

These  two  factors  are  but  samples  of  the 
many  ways  in  which  on-the-job  needs  have 
been  anticipated  and  provided  for  in  a 
beautiful  streamlined  tester.  It  provides 
A.D-D.C.  Volts,  D.C.  Micro-amperes,  Milli- 
amperes.  Amperes,  Ohms,  Megohms,  Deci¬ 
bel  and  Out  Put  readings  in  a  no-short 
design  embodying  interior  construction  with 
all  direct  connections;  no  harness  cabling. 
Its  fool-proof  unit  switch  construction 
houses  preci.sion  resistors  in  iasulated  re¬ 
cesses  in  direct  connection  with  switch 
contacts. 

Study  the  following  Ranges  and  descrip¬ 
tions  and  compare  them  point  by  point 
with  any  similar  instrument  for  conclusive 
proof  that  Triplett  630  “speaks”  for  itself 
in  any  company. 


Roa^et 

O.C.  V«Hi;  0  3-12-U)  300  1200-at  20.000  Ohms/Volt 
(For  Greoter  Accuracy  on  TV  and  other  High  Re- 
(iitance  Circuits.) 

A.e.  Volts:  0-3-12  60  300  1200  6000-a»  S.OOO 
Ohms/Voll 

(For  Greater  Accuracy  In  Audio  ond  other  High 
impedance  A  C.  Circuits.) 

DKibels:  —30.  +16,  +30,  +tt,  +56,  +70. 

(For  Direct  Reading  of  Output  Levels.) 

O.C.  Mk reamperes;  0-60— at  250  Millivolts. 

D.C.  Milliemperes:  0  1.2-12  120— at  250  Millivolts. 
D.C.  Amperes:  0  12 — at  250  Millivolts. 

‘Ohms:  0  1,000  10,000 -(4, ot  center  scale). 
*Megelims:  0  l-lOO— (4.400-440.000  center  scale). 
Oetpet:  Condenser  in  series  with  A.C.  Volt  ranges. 


*Resi»lance  ranges  are  compensated  for 
greatest  accuracy  over  wide  battery  voltage  varia¬ 
tions.  Series  Ohmmeter  circuits  for  all  ranges 
to  eliminate  possibility  of  battery  drain  when 
leaving  switch  in  Ohms  position. 


Gtt  ■  Triplett  630  into  your 
own  kwids  ot  yowr  distrHnitor. 
U.S.A.  Dodtr  Net  $3950 


Triplett  630  Volt  -  Ohm  -  Mil  -  Am-  This  long-scale  factor  accounts  for  the 
meter  has  many  significant  advantages  ease  with  which  precise  readings  are  easily 
and  features  that  make  it  stand  dis-  made.  Further  legibility  is  gained  by  use  of 
tinctly  apart  from  similar  instruments  black  and  red  scale  markings.  D.C.  and  D.B. 
in  its  price  class.  Actually  in  components,  in  are  black  and  white.  A.C.  and  Ohm  mark¬ 
engineering,  in  minutely  accurate  perform  ings  are  red  on  white.  Ohms  from  one 
ance,  Triplett  630  closely  approaches  lab-  hundred  million  to  one-tenth  ohm  mark  the 
oratory  standards.  range  of  this  amazing  scale.  On  low  ohms, 

Since  the  scales  of  any  VOM  comprise  the 
means  by  which  it  makes  its  multiple  serv-  >1^  ct  I  C  temk 
ices  most  valuable,  the  legibility  and  easy-  ■  5ingi0  aWITCII 
read-ability  are  of  prime  importance.  Triplett  Futher  indication  of  the  practical  skill  and 
engineers  have  created  in  Triplett  630  the  engineering  “know-how”  behind  Triplett 
longest  scales  available  in  this  size  tester.  630  is  the  Single  Switch.  Its  simplicity  of 
(The  upper  arc  by  actual  measurement  is  operation  assures  no  burn-outs  thru  momen- 
four  and  three-eighth  inches.)  tary  memory  lapses.  There  is  instant  switch- 


TRiPLETT  ELECTRICAL  INSTRUMENT  COMPANY 
BLUFFTON,  OHIO 
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iENGINEEREDSti[[HIEUL  fabrication 


SoMt  of  our  customers  are  equipped  to  do  their  own  sub-assembly 
work;  others  find  it  more  economical  to  have  us  do  it. 

7  Either  way,  we  deliver  the  finest  in  sheet  metal  cabinets,  chassis, 

housings  and  enclosures. 

If  we  do  your  sub-assembly,  all  that’s  left  for  you  to  do  is  that 
which  you  and  you  alone  must  supervise— the  wiring,  assembly  and 
testing  of  your  equipment.  The  result:  faster,  cheaper,  more  efl5- 
cient  assembly.  h 

Another  Karp  facility -sul)-msembly:  . 

the  feathering,  place  Jor  extra  enclosurc’economies  ' 

And  like  our  Assembly  Department,  the  entire  plant  is  dedicated 
to  the  principle  of  producing  the  finest  sheet  metal  cabinets,  chassis, 
housings  and  enclosures  at  the  lowest  possible  price.  How  well  we 
live  up  to  the  principle  is  easily  proved:  simply  send  us  your  blue¬ 
prints.  We’ll  promptly  quote  prices  and  delivery. 

KARP  METAL  PRODUCTS  CO. 

'  '  Division  of  H  A  B  American  Machine  Company 

21S  63RD  STREET.  BROOKLYN  20.  N.Y. 


FACILITIES  FOR  ENGINEERED  SHEET  METAL  FABRICATIONS:  in  aluminum 
or  $tu«l  *  long  run  or  thort  •  ipot,  arc,  gat  or  holiorc  walding  •  any  lypo  flniiN. 

•  Modnrn  plant— 3  city  blockt  long  •  U.  S.  Air  Fore*  Curtiflod  Wolding  Focililiot 

•  Thouiondt  of  diot  ovoilobla  •  Air-conditionod  tproy  room...  com  plot* 

•  Mott  modurn  of  thoaf  maloi  baking  facililiot 

fabricating  oguipmunt  •  Camplat*  tub-atiombly  facilitiui 
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CHICAGO  TELEPHONE  SUPPLY 

tff/if.  ti 


Type  U70, 3/4"  diameter  mini¬ 
aturized  variable  composition 
resistor  with  special  printed 
circuit  terminals.  Wattage  rat¬ 
ing:  .3  watt  for  resistances 
through  10,000  ohms,  .2  watt 
with  350  volts  maximum  across 
end  terminals  for  resistances 
over  10,000  ohms. 


Type  U45, 15/16"  diameter,  var¬ 
iable  composition  resistor  with 
blade-type  printed  circuit  ter¬ 
minals.  Wattage  rating:  1/2  watt 
for  resistances  through  10,000 
ohms,  1/3  watt  for  resistances 
over  10,000  ohms  through 
100,000  ohms  and  1/4  watt  with 
500  volts  maximum  across  end 
terminals  for  resistances  over 
100,000  ohms. 


TypeGC-U45, 15/16"  diameter, 
variable  composition  resistor 
with  blade-type  printed  circuit 
terminals  same  as  U45  except 
with  attached  SPST,  3  ampere, 
1 25  volt  “GC”  type  switch.  Also 
available  with  type  “WF”, 
DPST,  3  ampere,  125  volt 
switch.  (Variable  resistor  type 
WF-U45.) 


■  *1 
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Designers  —  T'he  '  ;  ■  !ubo.  .find  il  with  G.E.s 

SIW-llAmC  SEItYICK 
ON  THiliATimS! 


Your  electronic  circuit  may  require  a  con¬ 
trol  tube  with  special  performance.  Even 
General  Electric’s  36  thyratrons— largest 
choice  in  the  industry— -may  not  include  a  type 
whose  published  ratings  are  identical  with  the 
tube  you  need. 

Here  G.  E.’s  Thyratron  Spot-rating  Service 
takes  over.  Published  tube  ratings,  such  as 
those  listed  on  this  page,  apply  to  onfy  one  set 
of  pre-established  conditioms.  Under  different 
circuit  conditions,  a  G-E  thyratron’s  voltage 
or  current  capacity  may  be  greater.  For  exam¬ 


ple,  if  your  peak  voltage  is  less  than  1230  v. 
Type  GL-3C23  in  practice  may  be  found  able 
to  handle  in  excess  of  1.3  amp  current. 

General  Electric  always  is  glad  to  recom¬ 
mend  such  possibilities,  after  study.  You  can 
have  a  thyratron  that  custom-fits  your  circuit — 
at  the  same  time,  one  that’s  industry-tested  for 
performance.  You  will  save  by  installing  a 
type  already  in  large  production! . . .  With  the 
list  below  as  your  guide,  write  pinpointing 
your  thyratron  needs!  General  Electric  Com¬ 
pany,  Tube  Department,  Schenectady  3,  N.  Y. 


FOR  EVERY  APPLICATION,  A  CHOICE  OF  PROVMD  G-E  THYRATRONS! 


end 

MOTOR  CONTROL 

Gl-ClJ  _ 

GL3C23 _ 

GL-5720/FG-33  (3  •l•cfro<^•^) 


Gl-5560/fG-95  (4  «l«ctrod«i) 
GL-5544 


Gl-Se53 


WELDING  CONTROL 


GI-3560/FG-95 


Gl-3632  (gos) 

Gl-60lt  Igoi  and  marcury) 
FG-172  Imalol) 


FG-105  (gloss) 


REGULATED  POWER  SUPPLY 


FG-81-A  (3  •loctrodas) 


FG-98-A  (4  alactrodas) 
FG-97 


GI-5557/FG-17 


PmIi  vaNs, 
bsvarsa 


Primary  aapHcaSlaw  oad  Sypa  nambar 


GENERAL^ELECTRIC 


PROBLEM:  To  locate  vibration 
and  measure  it 


SOLUTION:  This  sonsitive, 
f  velocity-type  MB  Vibration  Pickup 


To  LICK  VIBRATION  youVc  got  to  locatc  it 
first.  That’s  a  job  for  which  the  MB  Vi¬ 
bration  Pickup  was  developed.  It  has  the 
sensitivity  needed  to  detect  the  faintest  vi¬ 
bration— the  stamina  to  withstand  the 
strongest. 

When  fastened  to  the  product,  compo¬ 
nent  or  structure  under  test,  this  pickup 
faithfully  converts  vibratory  motion  into 
elecrical  output.  Its  signal  can  be  seen  and 
studied  on  the  oscilloscope;  or  measured  by 
meter  such  as  the  direct-reading  MB  Vibra¬ 
tion  Meter;  or  fed  to  vibration  analyzer. 

The  pickup  is  usable  from  5  to  2000  cps 
in  horizontal  or  vertical  operation.  Magnetic 
damping  assures  calibration  stability.  Light¬ 
weight  moving  coil  and  low-friction  pivot- 


lUuttrated  here  it  the  MB  Type  122  Vibration  Pickup 
developed  for  jet  engine  teeting.  it  witketande  500’ F. 

ing  account  for  the  pickup’s  wide  range  of 
serviceability. 

Today,  this  unusual  instrument  is  being 
found  indispensable^  for  accurate  vibration 
detection.  It’s  one  more  reason  why  MB  is 
known  as  headquarters  for  the  answers  to 
vibration  problems  — including  those  in 
shake  testing,  measurements,  vibration  iso¬ 
lation  and  shock  mounting.  Full  details  on 
pickups  in  Bulletin  No.  Write  us. 


Double  duty  vibration  exciter 

Specification  MIL-E-5272  and  other  vibration  testing  specifications  can  be 
met  with  the  Model  C-1  Shaker.  It  develops  50  pounds  of  force.  An  electro¬ 
magnetic  shaker,  it  features  easy,  continuous  control  of  force  and  frequency. 
It  also  serves  as  a  calibrator  for  vibration  pickups. 

The  technique  of  calibration  has  been  thoroughly  presented  in  MB’s  book¬ 
let  entitled  ‘‘The  Calibration  of  Vibration  Pickups  to  2000  cps.”  Send  for 
Booklet  C-1 1-5. 


MANUFACTURING  COMPANY,  iNC. 

1060  STATf  STRErt.  NEW  HAVEN  11.  CONN. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION 


TO  MEASURE  IT  •  TO  REPRODUCE  IT 
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AlSiMog 


For  materials  to  match  your 

PERFORMANCE  REQUIREMENTS 


INSULATING  COMPONENTS  FOR  ELECTRON  TUBES 

Lava  and  co^mpositions  of  Alumina,  Steatite  or  Forsterite 


Progress  on  tube  design  depends  to  a  great  extent  on  the 
materials  available  for  their  construction.  In  AISiMag  you  have 
the  widest  choice  of  materials  to  match  your  requirements. 
New  materials  are  constantly  being  developed  to  meet  spe¬ 
cific  problems. 

The  wide  choice  of  AISiMag  ceramics  permits  you  to  balance 
your  mechanical  and  dielectric  requirements  for  your  specific 
use. 

TEST  SAMPLES  from  our  files  sent  free  on  request.  SAMPLES 
to  your  blue  print  made  at  reasonable  cost.  BULLETIN  NO. 
537  ‘‘Internal  Insulators  for  Electronic  Tubes"  sent  on  request. 


S2N0  YEAH  OF  CERAMIC  LEADERSHIP 

AMERICAN  LAVA  CORPORATION 


A  Subiidiory  of  Minntieto  Mining  ond  Monwfoctwring  Compeny 

CHATTANOOGA  S,  TENNESSEE 

OFFICES:  METIOrOllTAN  AIEA  A7I  Irowl  Sl..Nt«ark,N.  J.,Milck«ll  2  SISF  •  SYIACUSE.N.  Y.i 
330  Arlingtaii  Avi.,  Ftiofl*  7A-S068  •  CLEVEIANO:  S012  EuctiA  A«*.,  loom  2007,  ExprHt  1-AMS 
NEW  ENGLAND:  1374  Mnt.  An.,  Cambrjdjt,  Most.,  Kirbland  7-4471  •  PHIIAOEIPNIA: 
IA4t  N.  IrMd  Si.,  Slnman  4-2123  •  ST.  LOUIS:  1123  Washlnflon  Avt.,  GorfitlU  4757 
CHICAGO:  228  N  LoSalle  St.,  CtntrtI  i-1721  •  SOUTHWEST:  Min  A.  Gitw  C*.,  MIS 
Orioli  Dr.,  Dollot  7,  Diion  7718  •  LOS  ANGELES:  5803  N.  Hanlinjton  Dr.,  Capitol  1-7114 


let  f  DO  house  your  electronic  equipment 

Housing  intricate  electronic  equipment  for  airborne  or  shipboard  use  tO  withstand  •  •  • 

to  withstand  shocks  and  forces  which  might  cause  malfunction  often  ^1# 

presents  problems  as  difficult  as  the  design  of  electronic  systems 

themselves.  ^AC§§  | 

Tackling  such  problems  for  electronic  manufacturers,  ship  and  air-  _L***eeo 

craft  builders  is  a  specialty  of  the  Ldo  Corporation.  Whether  your 
equipment  must  operate  properly  on  jet  aircraft  or  on  board  ship  under 
battle  conditions,  its  reliability  is  improved  if  mounted  in  Edo-designed 
and  built  cabinets  or  housings. 

If  you  have  a  housing  problem,  why  not  talk  it  over  with  our  versatile 
engineering  staff  whose  three-fold  experience  in  the  marine,  aviation 

and  electronics  fields  is  unique  and  at  your  disposal.  E N VI RONME NTAL 


TWO  TYPICAL  HOUSING  PROBLEMS  SOLVED  BY  EDO 


1.  AIRtOINE  HOUSING.  A  volume  producer  of  airborne  radar 
nacelles,  Edo  was  asked  to  design  a  pressurized  external  store 
housing  capable  of  being  flown  in  the  trans-sonic  speed  range. 
From  wind  tunnel  tests  to  completed  tooling  and  production, 
Edo  relieved  the  electronics  manufacturer  and  the  aircraft 
builder  of  these  design  problems. 


2.  SEAiORNE  INSTALLATIONS.  To  house  its  own  electronic 
equipment  developed  and  manufactured  for  the  Navy,  Edo 
engineers  have  perfected  a  series  of  standard  electronic  cabi-* 
nets  admirably  suited  to  naval  electronic  equipment.  Gipable 
of  housing  all  standard  electronic  units,  the  Edo  cabinets  arc 
vibration-prcx}f  and  spray-proof. 


CORPORATION  College  Point,  L.I.,  N.Y. 


71 


Want  more  iaformation?  Use  post  cord  on  lost  page. 


Saptember,  1953  —  ELECTRONICS 


i 


TRADE  MARK 


COMPACT,  POKTABLI 

BENCH-TYPE  TESTING  UNIT  FOR 

RAPID  HIGH  and  LOW  TEMPERATURES 


INOUSTIIAL  niEZIR  DIVISION 

WEBBER  MANUFACTURING  COMPANY,  INC.,  2745  MADISON  AVENUE,  INDIANAPOLIS  3,  INDIANA 

(ftiMHy  W»kh0r  AppUmmn  Imt.) 


COMPUTE  TEMPERATURE  RANGE 

TESTING  UNITS 


LOW-TEMPERATURE 

INDUSTRIAL  FREEZERS 


A  wirier  NElo 


Prifnarily  developed  for  a  branch  of  the  armed 
forces,  this  high  and  low  temperature  testing  unit 
has  a  temperature  range  from  -80*  F.  to  +185*  F. 
Rapid  temperature  pull-down  to  -80*  F.  requires 
30  minutes  or  less.  Heat  application  is  accom¬ 
plished  through  reverse  cycle  refrigeration.  Haz¬ 
ards  of  open  heating  elements  are  eliminated.  Test 
chamber  dimensions  are  12"  x  12“  x  12"  and  the 
overall  dimeiuions  are  50"  long,  26"  high  and  20" 
deep.  Approximate  weight  is  450  pounds.  The 
unit  is  compaa  and  is  entirely  self  conuined.  Con¬ 
trols  are  simplified  and  easy  to  operate.  Equipped 


with  air-cooled  compressors,  the  unit  is  quiet  in 
operation.  Cabinet  is  of  stainless  steel  with  all 
controls  visible.  A  blower  is  provided  for  even 
distribution  of  temperatures  and  greater  testing 
accuracy.  The  d<x>r  illustrated  is  a  latch  type  door 
providing  for  complete  removal  from  the  cabinet. 
Holes  may  be  drilled  for  elearical  contacts. 


This  is  one  of  the  many  examples  of  Webbei 
engineering  skill  and  another  of  the  many  firsts 
built  by  Webbeb  in  the  low  temperature  field. 


Write  for  more  complete  infomuttion: 
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LITTdN  ENGINEERINC3  NEWS 


Now!  A  high  quality,  integrated  tool 
line  for  vacuum  tube  manufacturing 


Litton  Enginooring  Laboratorios  now  offers  a  complete,  integrated  line  of 
tools  for  the  fabrication,  assembly,  exhaust  and  testing  of  vacuum  tubes.  All 
are  designed  for  maximum  accuracy,  durability  and  operating  simplicity. 


Reliable  preMure  monitoring  during  con¬ 
tinuous  exhaust  schedules  is  available  with 
Model  L-3032  Ion  Gauge  (Philips  type*) 
and  Model  4301  Ion  Gauge  Amplifier. 


Model  AQ  Spindle  Head 
provides  fast,  precise 
siring  and  trimming  of 
metal  parts.  For  preci-  /  1 

sion  milling,  Model  G  I 

Milling  Machine  and  Modal  AF 
Model  Q  Spindle  Head  Poli.hinBM.ad 
are  offered.  Model  AF  Polishing  Head  is 
available  for  operations  such  as  polishing 
kovar  for  kovar  glass  seals. 


•  A 


ModffI  5400 
Tim#f 


Litton  Glasswork¬ 
ing  Lathes,  standard 
of  the  vacuum  tube 
and  kinescope  in¬ 
dustries,  are  avail¬ 
able  in  several 
models  to  handle 
work  up  to  36"  diameter.  Customized 
stem  heads,  4-jaw  chucks,  burners  and  red¬ 
wood  collets  are  available  to  adapt  lathes 
exactly  to  your  needs. 


Litton  Bell  Jars  and  vertical  Hydrogen 
Furnaces  insure  trouble-free  brazing  with 
100%  yield.  Precision 
spot-welding  irtay  be  per- 
formed  quickly  and  effi-  Mm 
ciently  on  Model  A  Spot- 
welder  with  one  of  two 
high-accuracy  Litton 
Timers.  * 


Med.1  ME  Gla.sworkine  Lath. 

Litton  Model  PB  Vacuum  Pumps  are 
proven  units  for  high  vacuum  exhaust 
(5  X  10-*  mm  Hg.)  on  the  ^ 

production  line.  Pumps  are  tedit 
stainless  steel,  water  cooled, 
and  employ  charcoal  baffles 
and  Litton  TVpe  “C"  Molube 


Model  3301  lell  Jar 


AAodel  4400 
HydfOBen  Purnoc. 


Model  P8 
Vacuvm  Pump 


Model  L  3032 
Ion  Gouge 


Model  4301 
Ion  Gouge  Amplifier 


For  electrical  tests,  typical  Litton  equip¬ 
ment  includes  Model  3901  Differential 
Thermopile  (temperature  differential 
measurement),  Model  4000  U-Line  (SWR 
measurements  450  to  2750  me).  Model 
5500  Phase  Changer  (for  introducing  vari- 


Medel  4000  U-line 

able-phase  standing  waves  at  x-band  fre¬ 
quencies),  Model  4100  Water  Load  (for 
dissipating  power)  and  Litton  Heater  Cali¬ 
brators  for  calibrating  loads. 


Model  3901 
Thermopile 


Model  3300 
PhoM  Changer 


The  design  and  performance  of  all  equip¬ 
ments  has  been  proven  throughout  years 
of  actual  manufacturing  service  in  Litton 
plants.  If  these  equipments  do  not  meet 
your  requirements  please  advise  of  your 
specific  needs.  Write  direct  for  complete 
information. 


‘licenied  under  Philip.  Loborotorie.,  Int.  Polenl  No.  3I9P079  Data  .ubjeef  to  change  without  notico. 


ENGINEERING 

LABORATORIES 


MonuFociurer.  of  glo. .working  lolhe. 
and  offochment.,  vertical  tooling  mo- 
chirre.,  pumps,  spoFwelder.  and  Fimer., 
burners,  Molube,  boll  jort,  hydrogen 
Furnaces,  Fhermoplles,  ion  gouge, 
and  ompliFlers,  (J-lines,  woFer  Foods, 
dielecfric  sFubs,  phase  cFiorrger.. 


Wont  more  information?  Uw  post  cord  on  lo.t  page 
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JTiTii 


twenty  times 


hermetically 

sealed 

transistors 


ELECTRICAL  DATA 


n-p-N  JunctiMi 
Typ*  200  Typ«  201 

JO  volts  30  volts 

5  ma.  5  ma. 

SO  mw.  so  mw. 

SO'C  SO^C 


tATINOS,  RICOMMINOED  MAXIMUM 

Collector  Voltage . 

Collector  Current . 

Collector  Dissipation  (at  30°C)  .  .  . 
Ambient  Temperature . 


AVERAGE  CHARACTERISTICS  (at  30*C)( 

Collector  Voltage . 

Emitter  Current . 

Collector  Resistance  (minimum)  .... 

Base  Resistance . 

Emitter  Resistance . 

Current  Amplification  Factor  (minimum) . . 

Collector  Cut-Off  Current . 

Collector  Capacitance . 

Noise  Factor  (average  value) . 


S  volts  S  volts 
1  ma.  -1  ma. 

0.2  megohms  0.4  megohms 
ISO  ohms  ISO  ohms 


200 


ITATIITICAl  PIttliaUTtON  CURVIt 


Texas 


EN 


T  S 


Rl 


M 
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i/Domac 

HYDROGEN  THYR 


WHHPnlH  dofa  on  ’ 

ehoractodtffct.  wHto  for 
thyiiliifin  Data  Shoot*. 

tOfUGt  G  CRM^tRt*  IfeiG  «t  t«t 

•wHcliinf  tub«>.  This  IncIttOGE  T1t,’ATIt,  JNU 
Tt  ami  aHmivafor  («i»a«  tor  alt  hoqwancy 
b  banGc. 

^Not  (hawn  or*  tka  iMA  aMl  HtOIS. 
Avollakillly  will  Im  annavncml  al  a  lalar 
Gat*. 


tac  aLal>orutone6 

I  H  e^O  ■OOIATiO  ,Miii35ietBI^ 


\ 
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""Flexible  at  low  temperatures” 
reports  Allied  Control  Co.  on  IRY-O-UTE  XTE-30 

Ability  to  retain  its  initial  flexibility  over  long  periods  of  operation 
at  low  temperatures  is  one  of  the  major  reasons  why  Allied  Control 
Company,  Inc.,  New  York,  has  selected  Irvington's  IRV*0*LITE 
XTE«30  extruded  plastic  tubing.  Tubing  is  used  for  insulating  the 
flexible  pigtail  connections  to  the  moving  contact  arms  on  Allied's 
Type  BOY  relays. 

Because  of  its  smooth  interior  surface,  XTE*30  tubing  slips  easily 
over  the  finely  stranded  wire  leads  without  breakage  of  strands.  In 
addition  to  its  high  dielectric  strength,  the  tubing  affords  mechanical 
protection  from  abrasion  and  tearing. 

Other  features  of  XTE-30  include  high  tensile  strength  and  resistance 
to  acids,  alkalies  and  most  solvents. 

Mail  the  coupon  for  technical  specifications,  dimensions  and  color  range. 


IRVINGTON 


wMuntM  vaaNtam 
VatNItMt  CAMSaK 
vaaNiMia  ram 
vaaMwca  naiaaus 
imwuTtNs  nmiM 
cun  ‘‘V  wiMaTtoa 


Send  this  convanlant  covpon  now 


Irmngton 


VAMISH  A  INSULATOR 


COMPANY 


15  Argyle  Terrace  Irvington  11,  New  Jersey 
Planic  Irvington,  N,  J.;  Monrovia,  Calif.;  Hamilton,  Ontario,  Canada 


Irvington  Vamiali  It  Inaolator  Ca. 

IS  Argyle  Terrace,  Irvington  II,  New  Jersey 

Ccntiemen: 

Please  send  me  technical  data  sheet  on  IRV-O-LITE 
XTE-30  Plastic  Tubing. 

Name - - - Title . . . 

Company _ _ _ _ _ 

City...„ - - „...Zone . .State... . . . . 
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I 

I  .'■jiwp"  ' 

^mucTPic  W//iiPB  Syst£ms 


«  Manufactured  f^y’ 

UNITED  MANUFACTURING  &  SER'^ICE  COMPANY- 

409  SOUTH  6lh  SIRtET  •  MIIWAUKEE  4,  WISCONSIN 


'  for  the  Wiring  of  any 

ELECTRIC  or  ELECTRONIC  PRODUCT 
mcxudie,  if  the  wiring  fails  so  does 
\  your  product's  performance 


protHts  the  perhnmm€§  of 
a  MMitofy  Aeto  Piot 

The  military  Auto  Pilot  for  which  this 
harness  was  engineered  is  now  being 
called  upon  to  perform  under  th«  most 
severe  conditions.  Performortce  of  the  i 
wiring  is  protected  by  Unilectric’s  t 

engineering,  meticulous  workmanship,  ^ 
and  precision  quality  standards. 
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S«al  shown  Ktual  tiia 


Look  again! 


ee  an  individual  sub-miniature  hermetic  seal  with  a 
barrel  diameter  of  .100.  We  make  others  as  small  as 
.090.  For  the  tiniest  mounts  in  the  world. 

These  glass-metal  seals  are  particularly  adaptable  for  rectifiers, 
hearing  aids  ...  for  many  other  components  that  you  may  have 
thought  couldn't  be  hermetically  scaled  because  of  their  almost 
infinitesimal  size. 


resistance  of  over  10,000  megohms.  They  will  also  withstand 
sub-zero  conditions,  swamp  test,  temperature  cycling,  high 
vacuum,  high  pressure,  oils,  compounds,  chemicals,  corrosion, 
salt  water  immersion  and  spray,  and  are  available  in  rma  color 
code. 


Now,  you  know  to  what  extremes  of  diminution  hermetic  can 
go  to  satisfy  the  requirements  of  industry  and  the  Services. 
Above  all,  you  should  know  that  hermetic  manufactures  the 
largest  line  of  hermetic  seals  available  anywhere;  the  quality 
line  that  has  attracted  the  greatest  number  of  users  because 
these  are  the  only  seals  you  can  hot  tin  dip  at  S25*  F.  for  easy 
assembly  soldering,  for  a  strain  and  hssure-free  sealed  part  with 


Seal  illustrated  is  No.  1625-2;  also  available  in  .100  is 
No.  1625-1;  and  SK-2170-2  with  barrel  diameter  of 
.090.  New  multi-header  sub-miniatures  may  be  had 
with  a  variety  of  terminations. 


Write  for  information  concerning  your  own  problems  and  for  a 
copy  of  our  32-pagc  catalog. 


31  South  Sixth  Street,  Newark  7,  New  Jersey 

first  and  foremost  in  miniaturization 
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means 
longer  life 
for  your  tools 


Chase  Free-Cutting  Brass  rod  yields  short  chips  as  it  is  machined. 
The  result  is  much  easier  cutting,  longer  tool  life.  Products 
produced  are  smoother,  cleaner-surfaced,  less  expensive  to  buff  or 
polish  before  lacquering,  enameling  or  plating. 

Fine  quality  Chase  rod  and  drawn  bar  are  available  in  a  wide 
variety  of  free-cutting  copper  alloys.  They  are  always  uniform  so 
that  repeat  orders  have  the  same  cutting  characteristics. 

For  rod  and  bar,  for  finer  products  at  lower  unit  cost, 
call  the  Chase  warehouse  nearest  you. 
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Done  Already? 


f  Watch  out  lady!  By  some  black 
magic  all  bolts,  nuts  and  screws  have  suddenly  popped  from  your  dryer! 

Sure,  it’s  pure  fantasy,  but  it  shows  in  no  uncertain  terms  how  important  fasteners 
are  to  modern  home  appliances— and  most  other  products,  for  that  matter. 

The  moral  for  designers,  produaion  and  purchasing  men  is  obvious:  Fasteners  are  one 
oj  the  most  important  components  oj  any  product.  And,  as  such,  should  be  selected  with 
care  and  purchased  from  a  manufacturer  with  a  reputation  for  top  quality  and  service. 

Lamson  &  Sessions  welcomes  your  inquiry  on  any  fastener  problem,  and  offers  you 
engineering  help  whenever  you  require  it. 


TAPPING  xTs 
SCREWS  ^ 
fw  qiick.  9 
•isy  assMbly  ^ 

•  lomton  tapping  tcrawi 
ottwr*  yoM  a(  »olia  da* 
ponaobl*  conttfiKlian . . ,  na 
holat  I#  lop  ...  no  nutt  to 
OitambU.  Avoilabl*  from 
tlocki  Hood  thopM— rovnd, 
pan.  trwif.  flat,  oval  and 
rocotMd  hoa.  Throodi-typa 
and  *C*.Hoad  »rp«* 
—  tialtad, clutch  and  PMIlipt. 


The  LAMSON  &  SESSIONS  Co. 

1971  W«st  8Sth  St.  •  CUT«land  t.  Ohio 

PloBls  at  Clavataad  and  Kant.  Ohio  •  Bbmiaghaa  *  Chicago 


FOR  PROMPT  DELIVERY  AND  HELPFUL  SERVICE, 
RDER  FROM  YOUR  L 


MACHIM  SCtIWS 
AND  NUTS  ! 
frocWon  mad.  for 
fatt,  •conoMicol 
ottcwbly. 


nU6  NUTS 

IdMd  for  blind  or 
hord-to-rooch 
plocot. 


TArrtNU  SCKWS 


Chaleo  of  round, 
pon,  Irvii,  flat 
oval,  hoBopon 
and  Thlllipi 
hoodi. 


CAP  SCIIWS 

Sright  and  "MSS'* 
HI-TomHo  Hoot- 
trootod  itool. 


SQUAIi  AND  Nil 
NUTS 

SooH-SnUiad,  hot 
prottod,  cold 
for  pod. 


lOCK  NUTS 

CcoAOeiicdt  vlhfO' 
Non  proof.  Con  bo 
UMO  ropootodly. 


Stool,  brow,  olv- 
min  MW  and  ttain* 
lOM  (tool. 


"i035”  sn 

senws 

Cup  point  typo, 

hordonod  and 
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ONLY  THE  LFE  401  OSCILLOSCO 

Offers  these  ||||||||||h^h||||||||||| 
Features 


HIGH  SENSITIVITY  AND  WIDE 
FREQUENCY  RESPONSE 
OF  Y-AXIS  AMPLIFIER 


X-AxU 

Swttp  Rang*— 0.01  sec,cm  to 0.1 
M  sec,  cm 

D*lay  Sw**p  Rang*  — 5*5000  M  see 
in  three  adjustable  ranges. 

Trigg*rt  —  Internal  or  External, 
+  and  — ,  trigger  generator, 
or  60  cycles,  undelayed  or 
delayed  triggers  may  be  used. 

BuiH-in  Iriggar  g*n*ralor  with  repe¬ 
tition  rate  from  500*5000  cps. 

0*n*fal 

law  Capacity  prob* 

Functionally  colorad  control  knob* 

Folding  (land  for  b*ll*r  viewing 

Adjutlabl*  (col*  lighting 

Facillli*(  f*r  mounting  cam*ra( 

PRICE:  $895.00 


LINEARITY  OF  VERTICAL 
DEFLECTION  The  vertical  amplifier 
provides  up  to  2.5  inches  positive  or 
negative  uni-polar  deflection  without 
serious  compression;  at  3  inches,  the 
compression  is  approximately  15%. 
The  accompanying  photographs  il¬ 
lustrate  transient  response  and  line¬ 
arity  of  deflection. 

SWEEP  DELAY  The  accurately 
calibrated  delay  of  the  4U1  provides 
means  for  measuring  pulse  widths, 
time  intervals  between  pulses,  accu¬ 
rately  calibrating  sweeps  and  other 
useful  applications  wherein  accurate 
time  measurements  are  required. 

The  absolute  value  of  delay  is  accu¬ 
rate  to  within  1%  of  the  full  scale 
calibration.The  incremental  accuracy 
is  good  to  within  0.1%  of  full  scale 
calibration. 

Additional  Features: 

An  meUT  TERMINATION  SWITCH  for  terminat¬ 
ing  tranamission  tinea  at  the  oacillosrope. 

A  *OlDINO  STAND  for  convenient  viewing. 
FUNCTIONAllY  COLORED  KNORS  for  easier 
location  of  controls. 

Write  for  Complete  Information 


37.5  Mv.,  0.7  ju  tec  widih,  l.s«i*t  twetp  lull  tcola 


75  Mv.,  0  width,  )>uiec  tweep  full  icole 


Designed  and  built  for  electronic  engineers,  the  401. 
with  ita  high  gain  and  wide  band  characteristics,  and 
its  versatility,  satisfies  the  ever-increasing  require¬ 
ments  of  the  rapidly  growing  e^sctronica  industry  for 
the  ideal  medium  priced  oscilloscope. 


TRIOOER  GENERATOR  with  variable  repetition  rate 
from  500  to  5000  cps. 

POWTIVI  A  NEGATIVE  UNDEIAYED  TRIGGERS  and  a 
FOSITtVE  DELAYED  TRIGGER  are  externally  available. 


Want  more  information?  Use  post  card  on  lait  page 
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Telecomputing  announces 


THE  TELEDUCER 


Automatically  Records  Voltage 


In  Decimal  Digits 


With  0.1%  Accuracy 


It  offers  these 
important  advantages: 

T*rovides  0.1%  accuracy 
(1,000  counts  full  scale). 

Provides  for  minimum  full-scale 
input  of  20  millivolts 
(20  microvolts  per  count). 

Requires  only  0.8  second  or  less 
for  balancing. 

Uses  a  simple  bridge-balancing  circuit. 

Reads  low  voltage  without 
DC  Amplification. 

Does  not  hunt  or  oscillate. 

Presents  visual  reading  of  voltage 
on  neon  indicator  bank. 

Permits  tabulated  digital  output  when 
used  with  Program  Unit  and  Electric 
Typewriter.  (Digital  recording  in  punched 
IBM  cards  or  teletype  tape  available 
when  used  with  suitable  program  units.) 


Compatini  Service 

Your  computing  and  data  reduction  problems, 
large  or  small,  can  be  handled  quickly, 
efficiently  by  Telecomputing’s  staff.  Time 
and  cost  estimates  will  be  presented  if  you 
will  send  information  defining  your  problem. 


■  URIANK,  CALIFORNIA 


TELEDUCER  Technical  Bulletin  104  and  Technical  Bulletins  106  and 
107,  giving  specifications  on  the  Program  Unit  and  Electric  typewriter, 
will  be  mailed  you  upon  request.  Coupon  below  is  for  your  convenience. 


Mr.  Preston  W.  Simms,  Dept.  ES-9 
Telecomputing  Corporation,  Burbank,  California 

□  Please  send  me  Teleducer  Bulletin  104. 

□  Please  send  me  Bulletins  106  and  107  on  the  Program  Unit  and 
Electric  Typewriter 


Company 


Straat  Addrau 


City  and  Stata 
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REALLY 


COMPLETE 

miniature 

FREQUENCY  STANDARD 

A  compact,  complete,  hermetically 
sealed  frequency  standard,  pre> 
senting  these  features: — 

1.  JAN-ized  construction  throughout. 

2.  SPACE-SAVING,  Vk"  dia.  x  iVi" 
high. 

3.  WEIGHT,  approximately  10  ounces. 

4.  AVAILABLE  in  400  and  500  cycles. 

5.  ACCURACY— .002%  (15®  to  35®C). 

6.  SHOCK-MOUNTED  on  Silicone 
rubber. 

7.  POWER  REQUIRED,  6  V.  at  300  ma. 

70  to  200  V.  at  1  to  5  ma. 

WRITE  FOR  DESCRIPTIVE  LITERATURE. 

SPECIFYING  "TYPE  2007" 


Alto,  manufaetunrg  of  froquoncy  ttandardt,  mulN- 
fnquoney  ttandardt,  chart-racording  ehronographt, 
firing-cycl*  fimart,  tha  Wateh-Mattar  Watth  Kata  (•- 
eordor  and  oihar  hlgh-pracltion  fraquancy  and  timing 
Inttrumanti,  eontrollad  by  our  tuning-fork  otcillatort. 


ACTUAL 

SIZE 


> 


American  Time  Products,  Inc, 

5$0  Fifth  Av^mue  New  York  36, N,  K 

MANUFACTURING  UNDER  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 
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High  Diefecfric j 
CofimMit  Ceramic  Capocifou 

^  (PAT.  APPLIiD  FOR) 


'■■-  ■■  ■  . 

0  FLAT  TEMPERATURE 
CHARACTERISTIC 

Greatcsf  capacitance  change  from,. 
25'^C  value: 

+  5%.  -  5%  from  -  55°C  to  ,;,'a 
+  105“C 

-t-  5%.  - 10%  from  -  55X  to 


STYll 


220-540 

540-850 

850-2500 

2500-4500 


Tol*rant*»:  ±5%,  ±10%,  ±20%,  GMV 


EIRIE  takes  pride  in  announcing  this  significant 
advance  in  ceramic  capacitor  design  and  applica¬ 
tion.  K-LOK  dielectric  is  the  result  of  several  years 
development  activity  having  one  planned  objective 
—  to  produce  premium  performance  character¬ 
istics  in  High-K  ceramic  capacitors. 

In  K-LOK  we  have  achieved  the  enviable  combi¬ 
nation  of  high  capacitance  and  really  substantial 
stability  under  environmental  extremes.  The 
K-LOK  is  being  produced  and  sold  in  addition  to 
the  standard  line  of  ERIE  Hi-K  Ceramicons. 


o  STABILITY  WITH  AGE 

1%  maximum  capacitance  decrease  per 
decade  of  time. 


o  LINEAR  CIRCUIT  OPERATION 

Both  voltage  coefficient  of  capocitancel 
ond  piezo- electric  effect  ore  low. 


o  IMPROVED  LIFE  RATING: 

up  to  1000  VDCW  85“C 
op  to  500  VDCW  1 25“C 


OTHER  FEATURES  TO  BE  NOTED  ARE: 


*  Power  Factor:  1  %  maximum 

*  Iruulation  Reiiitance:  10,000  megohms  minimum 

*  Protective  Iruulation:  Low  Iom  phenolic  dip  for  moisture 
seal  and  mechanical  ruggedness 

*  ERIE  K-LOK  ceramic  can  be  used  on  special  order  in  supply¬ 
ing  various  high  voltage  disc  capacitors  and  printed  circuits 


Sampht  availab/*  on  request 


EBIE  components  are  stocked  by  leading  electronic  distributors  everywhere. 


ElECTIONICU  DIVISION 


Main  Offices:  IRIi,  RA. 

$cl*<  OeiMi  CNfffida,  N.  J.  •  fMlodalpMa,  Po.  •  Iwlfolo,  N.  Y.  •  Chkogo,  III 
Delrell,  Mkh.  •  OndnneH,  OMo  •  let  Anftlet,  CaKf. 

Pocferki:  Bill,  S*.  •  LONDON,  INOIAND  •  TOeONTO,  CANADA 
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By  testing  motors  “twenty  miles  up”- 
G.E.  gives  you  more  for  your  motor  dollar 


In  this  reinforced  tank  six  feet  long  by  eight  feet 
wide  G-E  engineers  watch  motor  performance  at 
altitudes  as  high  as  100,000  feet.  Motor  speed  is 
checked  by  a  stroboscope  through  a  reinforced  side 
window  and  a  dynamometer  inside  the  chamber  acts 
as  the  motor  load — as  tank  temperatures  go  as  low 
as  —  80°  C  with  controlled  humidity. 

In  other  similar  tests  your  special  problems  of  heat, 
cold,  vibration,  acceleration,  etc.,  encountered  in  air¬ 
craft  operation  are  detected  and  solved.  Here,  G-E 
engineers  learn  the  facts  about  motor  performance. 


resulting  in  better  fhp  motors  for  you. 

Whatever  your  aircraft  motor  problem,  remember 
that  G-E  engineers  are  equipped  and  ready  to  solve 
it.  General  Electric’s  Specialty  Motor  Sub-Dept.  can 
design  and  build  precisely  the  motor  you  need  to 
meet  your  most  demanding  requirements  .  .  .  solve 
your  toughest  problems. 

For  more  information  or  engineering  assistance, 
contact  your  nearby  G-E  Apparatus  Sales  Office, 
General  Electric  Company,  Schenectady  5,  N.  Y. 

^  70H-17 


GENERAL^  ELECTRIC 


ET-  : 

1,..' 


BRIDGEPORT  BRASS  COMPANY 

Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT.  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED.  MONTREAL 


MakingthU special  nut 
from  strip  metal  eco¬ 
nomically  and  in  large 
quantities,  called  for 
highly  skilled  tool  de¬ 
signing  and  a  thorough 
knowledge  of  metal¬ 
working.  All  products 
on  this  page  through 
the  courtesy  of  The 
Risdon  Manufacturing 
Company,  Naugatuck, 
Conn. 


Complete  one-piece  terminal  maJe  from  strip 
bran  in  a  single  automatic  multiple  plunger 
machine. 

a  Stamping.  On  making  this  complete 
in  one  piece  from  strip  metal,  savings 
were  made  in  labor  cost  and  material, 
although  it  involved  an  intricate  set  of 
dies  and  the  use  of  an  automatic 
multi-plunger  machine. 

Eliminating  Drilling,  Milling 

This  piece  was  formerly 
turned  from  tubing.  A  second-  |Q| 
ary  operation  was  necessary 
for  milling  the  slot.  When  con-  Wm 
verted  to  strip  metal,  it  was  I  n 
made  complete  on  an  automatic 
press.  The  four  slots  were  developed 
by  piercing  the  metal  in  the  blank 
and  the  finished  piece  was  formed  by 
redrawing. 

Prodneod  from  Ceilnd  Tnbing 

0m  Formerly  this  terminal  was 
■  I  made  from  tubing  which  was 
B|  cut  to  length,  formed,  swaged, 
and  pierced,  each  in  a  separate 
Ah  operation.  In  the  new  method 
^  J  all  of  these  operations  were 
combined.  Coiled  tubing  was 
fed  into  an  automatic  multi-sliding  ma¬ 
chine  that  produced  the  complete  part. 

Bridgeport  Toehaieal  Sorvieo 

High-speed,  automatic  operations 
call  for  material  made  to  exacting 
specifications  and  uniformity.  Not  only 
must  the  metal  be  free  from  imperfec¬ 
tions  but  special  physical  properties 
are  needed  to  withstand  the  severe 
coldworking  operations  which  are  per¬ 
formed  without  any  intermediate  an¬ 
nealing.  Bridgeport  Brass  Company  is 
well  qualified  to  supply  copper-base 
alloys  to  meet  the  exacting  require¬ 
ments  of  metal  goods  fabricators.  All 
processes  are  under  strict  laboratory 
control.  Please  contact  your  nearest 
Bridgeport  sales  office  and  we  will 
gladly  help  you  with  your  metal  prob¬ 
lems  and  requirements.  (439) 


Imagination  Uniimited  Lowers 
Cost  of  Strip  Metai  Components 


Rising  costs  of  labor  and  materials 
should  not  necessarily  lead  to  increased 
prices  of  fabricated  items.  Imagination 
unlimited,  the  utilization  of  existing 
automatic  machines,  and  clever  tool 
designing  are  often  the  answer  to  off¬ 
setting  increased  costs. 

Cost  savings  can  sometimes  be  ac¬ 
complished  by  making  a  one-piece 
item  from  a  two-piece  assembly,  or  by 
changing  from  a  casting  or  a  screw 
machine  item  to  one  made  from  strip 
metal,  tubing  or  wire.  Or  savings  may 
be  obtained  through  the  elimination 
of  costly  secondary  operations  or  the 
reduction  of  scrap  losses. 

Automatic  multi-station  slide  and 
eyelet  machines  have  wonderful  possi¬ 
bilities  for  cost  saving  for  quantity 
items  of  limited  size.  A  coil  of  strip 
metal  is  fed  into  one  end  of  the  ma¬ 
chine  and  the  finished  items  come  out 
at  the  opposite  end  after  it  has  under¬ 
gone  a  large  number  of  exacting  opera¬ 
tions.  Speed,  close  tolerances,  low 
scrap  losses  and  economy  are  associ¬ 
ated  with  these  methods. 

Strip  Metal  Mat  ReplaoM 
Sot*w  Maehlae  Pl««« 

The  item  illustrated  above  was  orig¬ 
inally  made  from  hexagon  rod  and  in¬ 
volved  a  number  of  operations  such 
as  machining,  considerable  drilling  and 
threading.  In  redesigning  this  compo¬ 


nent  from  strip  metal,  16  operations 
were  involved,  each  of  which  had  to 
be  accurately  planned  so  that  a  single 
annealing  was  required.  After  the 
draw,  the  metal  was  folded  back 
against  itself.  It  was  then  redrawn  and 
folded  back  against  itself  after  a  clip¬ 
ping  operation.  Such  a  large  amount 
of  coldworking  requires  a  thorough 
knowledge  of  the  flow  of  metal  in  dies. 
Once  perfected,  the  finish^  article  is 
strong  and  considerably  lighter. 

Making  On««PI*ee  Compenanta 

In  small  gears,  concentricity  be¬ 
tween  the  pitch  diameter  of  the  gear 
teeth  and  the  inside  diameter  of  the 
bore  is  important.  Originally  the  gear 
shown  below  was  designed  to  be  made 
in  two  pieces  — a  bushing  and  a  gear 
blank  assembled  in  a  staking  operation. 
When  made  in  one  piece  from  strip 
metal,  this  part  was  improved  because 
it  was  uniform  and  concentric. 


Thit  improvad,  OM-piac*  iheet-matal  gaar  was 
origiiially  mada  by  staking  two  parts. 

The  following  electric  terminal  was 
formerly  a  two-piece  item  made  by  as¬ 
sembling  a  screw  machine  bushing  and 

Woat  aiara  inforiMHoa?  Usa  post  card  on  lost  paps. 
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GOBNEIX-DUBILIEB 

world* 8  largest  manufacturers  of  capcwitors 

'A  ^ 


CA^AciTon*  vmMTont  coNvtnriM 


oiisistently 


ependable 


C-D  MINIATURIZED 


CAPACITORS 


Tiny  bui  tough  I  The  smaller  capacitors  become,  the  greater  the  premium  on  trust* 
worthiness.  Comell-Dubilier  has  a  dependable  miniaturized  capacitor  for  practically 
every  known  application.  Typical  ore  the  High  Temperature  Tubxilors,  Metallized 
Paper  Tubulars,  Midget  lAicos,  Disc  and  Tubular  Ceramics.  For  the  complete  catalog 
write  to :  Dept  K-93.  Comell-Dubilier  Electric  Corp.,  General  Offices,  So.  Plainfield,  N.  J. 


EIrctncai 


51  MURRAY  ST.  •  COrtlandt  7-9264  •  NEW  YORK  7,  N.Y. 


Write  to  MITCHffU-RANO  for  free  tomples  and  descriptive  data. 


miraglas-A  fiberglas  tapes 


for  general  purpose  class  A  electrical  insulation 


k:: 


MITCHELL-RAND  CAN  MAKE  IMMEDIATE  DELIVERIES 


MIRAGLAS-A  FIBERGLAS  TAPES 
ARE  MUCH  MORE  ECONOMICAL... 

b*ing  half  at  thick  th*y  covar  mors  area  . . . 
having  twic*  th«  tantil*  strangth  th«y  provid* 
longer  life  and  better  performance  . . .  woven  of 
long  staple  fiberglas  yarn  they  withstand  high 
temperatures  and  won't  burn  or  rot . . .  and 
MIRAOLAS-A  FIBERGLAS  TAPES  are  specially  treated 
for  machine  or  hand  winding. 


MIRAGLAS-A  FIBERGLAS  TAPES 
FOR  CLASS  A  INSULATION  USE 


COMPARED  WITH  COTTON 
OR  RAYON 

FOR  GENERAL  PURPOSE 


iTUS 


TYPE  CX  plain  weave 


total  type  nominal 

ends  yarn  breaking  strength 


ISO  1/0  waxed 


electrical  insulation  headquarters 


itchell- 


rand 


MIRACLAS  VARNISHED  TARES,  CLOTHS  AND  SLEEVINGS  •  MIRAGUS  TAPES,  BRAIDED  SLEEVINGS  AND  TYING  CORDS  •  MIRAGLAS  SILICONE  TREATEO  CLOTHS,  TAPES  AND 
TUBINGS  •  MICA  TAPES,  aOTHS  AND  MICA-FIBERGUS  COMBINATIONS  •  FIBRE,  PHENOL  FIBRE  AND  MIRALITE  POLYESTER  RESIN  SHEET  INSULATING  PAPERS-OURO,  FISH, 
PRESSBOARO,  ETC.  •  VARNISHED  CAMBRIC  TAPES,  CLOTH  AND  SLOT  INSULATIONS  •  COHON  TAPES  AND  SLEEVINGS  •  TWINES  AND  TIE  TAPES  •  ASBESTOS  TAPES, 
SLEEVINGS  AND  CLOTH,  TRANSITE  AND  ASBESTOS  EBONY  •  ARMATURE  WEDGES  AND  BANDING  WIRE  •  VARNISHED  TUBINGS,  HYGRADE,  MIRAGLAS,  HYGRADE  VF,  MIRAGLAS 
SILICONE  •  THERMOFLEX  AND  FLEXITE  EXTRUDED  PLASTIC  TUBING  •  PERMACEL  MASKING  TAPES  AND  ELECTRICAL  TAPES  •  BI-SEAL,  BI-PRENE;  FRICTION  TAPES  AND 
RUBBER  SPLICE  •  COMPOUNDS-TRANSFORMER,  CABLE  FILLING,  POTHEAD,  ETC.  •  INSULATING  VARNISHES  OF  ALL  TYPES. 
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At  last!  STANDARD  COMPONENTS  to  mount  your  circuitry  in 
vorticol  planes  that  SAVE  SPAa...SAVE  PRODUCTION  COST 
ARE  NATURALS  FOR  PIUG-M  CONSTRUCTION 


It's  as  simpU  as  this  — 


_L  M  TO 


ALDEN  PRE-PUNCHED  ALDEN  MINIATURE 
TERMINAL  MOUNTING  STAKING  TERMINALS 


CARDS  prc-cui  to  proper  site  isKMim  in  any  pattern  on 
for  Alden  7-pia.  9-ptn,  ll>  Terminat  Mounting  Cards, 
pin  and  20-pia  Plug  m  Pack-  Ratchet  slots  bold  elements 
ages.  Or  in  y  strips  for  chassis  for  soldering  without  pliering 
—  cut  It  off  as  you  require.  or  wrap-around. 


ALDEN  JUMPER 
STRIP  stakes 
right  under  Termi¬ 
nals  providinp 
common  circuit 
without  soldering. 


+  ^  = 

ALDEN  CARD 
MOUNTING 
TUBE  SOCKETS 
for  miniature  7- 
pin  and  9-pin  and 
octal  tubes. 


ALDEN  TERMINAL  CARD  MOUNTING  SYSTEM 


Take  the  obovt  bock  components,  loy  them  out  on  full  uole  Plonning  Sheets 


Alden  Handbook.  Following  the  Plan  Sheet,  Miniature  Terminals  and  Tube  Sockets  stake  into  place  on  Card. 


ton  do  it  lor  you  if  you  have  volume  production,  so  Cords  come  to  you  ready 
to  snop  eleirhMk  elements  ond  wiring  into  place  for  qukk  soldering.  loth  sides  can 

be  used  for  wiring  4  ||  Your  design  and  production  are  simplified.  Wiring  is  an  open, 

easy-to-work  sub-assembly,  so  units  con  come  through  production  independently  or  bo  easily  subcontracted. 


—  cuul'4iow  bMcratifully  th«s« 


ALDEN 

PLUG-IN 

PACKAGE 


4  SIZES  OF  PLUG-IN  PACKAGES 

Aldrn  standard 

Bases.  Lids,  Han.  ^ 

din.  Cans,  Sockets  W  ^ 

lor  7,  9.  11  and  ■ 

30-pin  packages  H 

house  Terminal  rl  '  ■  H 
Card  Circuitry  with  I  H  H 

tremendous  flexi-  p  W  r 

bility  for  endless 

variety  open  daBp 

and  shielded  pack-  aM|r 

ags  .  .  .  making  it 

easy  and  inexpen-  m  mu  WK, 

sive  to  give  your  wCw 

equipment  reliabil-  .,«  • 

ity  in  service  with  7-pin  9-pin  ll-pin  30-pin  AIQBIJ 

irtg-ISfYo;  P^kat.  componetst,  and  ^^5,^ 
all  sub-units.  matching  sockets. 

CHASSIS 


instantly  replace¬ 
able  plug-ins  for 
all  sub-units. 


SIZES  OF 

ALDEN  BASIC  CHASSIS 


Your  dreuirry  on  Ter¬ 
minal  Card  strips 
snaps  right  into  Alden 
Basic  Chassis.  Vertical 
mounting  and  hinged 
front  panel  pive  beau¬ 
tiful  accessibili^  and 
space  saving.  Cjiasses 
can  be  plugged  intcr- 
cbaiwably  into  Stand¬ 
ard  Racks,  Alden  Uni- 
Racks,  Alden  Portable 
Cases.  Alden  Rack 
Adapter  mates  Stand¬ 
ard  Rack  to  Chassis. 


Plugged  into 
StanJanl  Rockg 


Universal 

Ldapter 


Plugged  into 
Al  den  Uni  -Rockl 


Plugged  i 
Portwlc  ( 


--  ond  how  ooiy  to  oisign  to  oodi  plug-ln  unit  o  tii^  toSkflil#  to  spot  trowbio  inatontly  -j 


fl«o  hew  eompoet  front 
ponel  •anlljr  mount*  six 
tiny  Aldon  Sonalns 
Klomontw  ^  spooiacally 
dcBtynoNl  to  lick  tha  prob- 
lam  of  havinc  only  a  amall 
amount  of  apaca.  Aaaam* 
blad  by  almplaat  matlioda. 


ALDEN  ALDEN  v  J 

MINI-TEST  "PAN-I-LITE”  ^ 

POINT  JACK  Miniature  indicator 

For  checking  critical  g/  light  with  uabreakable 

voltages  from  front  of  ■matfL  I -piece  light-lens  unit 

panel.  replaceable  from  front. 


ALDEN 
"PAN-I-LITE” 
Miniature  indicator 
.  ^  light  with  unbreakabla 
I -piece  light-lens  unit 
replaceable  from  front. 


ALDEN 
••FUSE-LITE” 
Fuse  blows  —  Lite 
glows.  Simply  unscrew 
T-piece  light-lens  unit 
and  blown  fuse  comes 
out  with  it. 


ond  to  organize  circuitry  for  1  point  of 


roplocomont 


Alden's  new  concept  in  Rack-aod-Panel 
Connectors,  eliminates  congested  rats' 
nest  of  blind  wiring  and  provides-— 


All  you  naad  Is  this  Kit  — 

®Alden 

Serve-A-Unit  Locks 


Alden 
k 


Oxidea  Back 
Connectors 


3.  Critical  voltapes 
isolated  by  wide 
spacing. 


4.  Possible  to  jump  I  ^ 
contacts  because  both  I 
sides  are  instantly  | 
accessible. 


Q  Alden  SUde  Rails 

It's  as  simpla  os  this  — 


Arrange  Alden  Side  Rails  (1)  and 
Alden  Lock  Frame  (2)  to  suit  your 

I.Coonectomarespr^ou.  2.  All  inj^tly  i^ « 

ren:?ar;irn'ro?dUfk:‘"‘‘  ^ 

GIT  TNI  COMPUTE  STORr  -  REQUEST  "AiMN  HANDBOOK"  ^  SENT  EUE 


ALDEN  PRODUCTS  CO.  127  N.  Main  St.,  Brockton  64,  Moss. 


IJODfij 


20 


For 


over 


years 


TYPES 


Styles  RC10,  RC20, 
RC21,  RC30/  RC31, 
RC41,  and  RC42. 


^  %ltc  < 

'Va-,  1-,  end  2-watt  fixed  composition 


types  in  all  RTMA  5%,  10%,  and  20% 
preferred  values. 


Write  for  Bulletin  J2 


.  .  .  also  automotive  ignition  suppression 
and  voltage  regulation;  fluorescent  starting;  protective 
surge;  and  other  special  purpose  types  to  your  exact 
specifications. 


Eltctronie  Compenmnfi  Division 

STACKPOLE  CARBON  COMPANY 

St.  MarySf  Penna, 


\\M 


9t 
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Automcrtic  amp«rom«fric  HIra- 
Hon,  in  the  Division  of  Research 
of  Harper  Hospital.  Detroit, 
Mich.,  is  simplified  by  using  an 
ElectroniK  Function  Plotter 
which  plots  current  directly 
against  titrant  volume.  Its  chart 
is  driven  by  a  receiving  selsyn, 
connected  to  a  transmitting  sel* 
syn  that  is  linked  to  the  titrant 
syringe  drive  motor  .  .  .  thus 
moves  in  direct  relation  to  ti¬ 
trant  volume  delivered. 


f 


Speed  your  data  recording  with  these 

St&CPlOfliK  Instruments 


For  recording  y  =  f  (x) — the  FuncHon  Ploltor.  One  of  the  best  time-savers 
for  any  laboratory,  this  instrument  automatically  records  a  continuous 
curve  such  as  stress  vs.  strain,  speed  vs.  torque,  temperature  vs.  pressure. 
It  eliminates  hours  of  hand  logging  and  point-by-point  plotting.  It  has  two 
independent  measuring  systems;  one  moves  the  pen.  the  other  moves  the 
chart.  Optional  selsyn  drive  for  the  chart  can  also  be  supplied.  Either 
can  measure  any  variable  that  can  be  converted  to  a  d-c  signal.  The  chart 
moves  11  inches,  at  only  4  seconds  for  full  travel.  Pen  movement  is  11 
inches;  pen  traverse  time  2  seconds. 

For  recording  two  vorioblos — Iho  Duplex  Recorder.  This  two-in-one  instru¬ 
ment  combines  continuous  records  of  any  two  independent  variables  on  a 
single  chart .  .  .  where  they  can  be  conveniently  compared  without  tedious 
cross-reference.  Each  of  the  two  recording  pens  has  its  own  independent 
"Continuous  Balance"  measuring  system.  Each  pen  can  traverse  the  full  11 
inches  of  chart  width.  Different  calibrations  can  be  supplied  for  each  pen. 


Your  local  Honeywell  engineering  representa¬ 
tive  will  be  glad  to  discuss  ways  that  these 
instruments  can  save  time  in  your  research  work. 
Call  him  today  ...  he  is  as  near  as  your  phone. 


M INN KAPULIS-HoNET WELL  REGULATOR  Co. 
Industrial  Division 
4428  Wayne  Avenue 
Philadelphia  44,  Penna. 


•  REFERENCE  DATAi  Writs  fsr  Data  Shsat  Ha.  10.0-5  aa  tha  Faaetiaa  PIsttsr . . .  aaO  Data  Sfesst  Ns.  10.0-0  sa  tfes  Dapiai  Raesrisr. 


Wim  MINNSAPOLIS 

Honeywell 

BROWN  INSTRUMENTS 


ELECTRONICS  — Septewlwr,  1’53 


99 


Cryjtal 
Positioned 
IF  Markers 


-  15  MC. - 

Center  Frequency 
43.5  MC. 


CRYSTAL  POSITIONED 
RF  PICTURE  AND  SQUND 
CARRIER  MARKf,RS 


FOR  QUA|.lirjn^ 


P  R  r  e  t  S  I  o  N  :  A  L  j  !^  M  E  IC 
SRftD  A  ip  ML!  Ap 


COVERS  RF  AND  IF 


Featuring 

ALL  ELECTRONIC  OPERATION 

15  MC.  WIDE  SWEEP  ON  EACH 
VHP  TV  CHANNEL 


IF  BAND  CENTERED  AT  43.5  MC.  W 

SHARP  CRYSTAL  POSITIONED  PICTURE  V 
AND  SOUND  CARRIER  AAARKERS  W 

ACCURATE  SWITCHED  AND  CONTINUOUS  T 
AHENUATORS 

UNUSUALLY  FLAT  AMPLITUDE  RESPONSE 

NEW  DESIGN  FOR  RAPID  AND  EASY  MAIN 
TENANCE 


SPECIFICATIONS 


RF  OUTPUT  CONTROL:  Switched  attenuator-20  db., 
20  db.,  10  db.,  6  db.,  and  3  db.  Continuous  attenua¬ 
tor;  approximately  6  db. 

MARKER  OUTPUT:  Positive  pulse,  10  volts  peak,  con¬ 
tinuously  variable,  0  to  maximum. 

PRICE:  $795.00  f.o.b.  factory  (two  IF  crystal  posi¬ 
tioned  marks  separated  by  4.5  me.  added  at  specified 
frequencies— $1 5.00).  Catalog  No.  630-B. 


FREQUENCY  RANGE:  All  12  cbonncls  in  the  VHP  TV 
range.  IF  band  centered  at  43.5  me. 

FREQUENCY  SWEEP:  Sawtooth  sweep  1 5  me.  wide  on 
each  channel. 

MARKERS:  Very  sharp  pulse  type  marks  are  crystal 
positioned.  Picture  and  sound  carrier  markers  pro¬ 
vided  on  each  RF  channel.  IF  picture  and  sound  car¬ 
rier  markers,  or  any  two  IF  markers  separated  by  4.5 
me.,  provided  on  special  order. 

RF  OUTPUT  VOLTAGE:  300  ohm  balanced-approxi- 
mately  0.5  volt  into  load.  70  ohm  unbalanced— ap¬ 
proximately  0.25  volt  into  load. 


THE  LIGNA- SWEEP  —same  as  above  except  with¬ 
out  markers  and  in  smaller  cabinet.  Price  $495.00 
f.o.b.  factory. 


Maple  Avenue 


r 


Nature's  60  million-year-old  secret  becomes 

THE  BIGGEST  NEWS  IN 
ELECTRICAL  INSULATION! 

Just  as  Nature  preserved  insects  in  amber 
for  millions  of  years,  you  can  now  seal  fragile 
electrical  components  in  “Scotchcast”  Embed¬ 
ment  Resin  for  dependable  insulation  and  pro¬ 
tection  against  oil,  moisture,  chemicals  and 
weather.  It’s  available  in  two  forms  to  meet 
your  special  requirements. 

“Scotchcast”  No.  lisa  hot  pouring  resin  of 
the  epoxy  type.  It’s  a  solid  at  room  temperature 
and  is  us^  with  a  solid  hardener.  Both  the  resin 
and  the  hardener  are  heated  to  240®-250®  for 
mixing  and  pouring. 

“Scotchcast”  No.  2  is  a  cold  pouring  epoxy¬ 
type  resin  that  is  supplied  as  a  liquid.  After 
liquid  hardener  is  added,  it  cures  and  acquires 
protective  and  insulating  properties  similar  to 
those  of  the  hot  pouring  resin. 

For  complete  data  on  these  remarkably 
tough  new  resins,  write  Minnesota  Mining  & 
Mfg.  Co.,  Dept.  EE-93,  St.  Paul  6,  Minnesota. 

SCOTCHCAST 

Electrical  Embedment  Resin 


Tlir  l«*rm  ot-  !t"  .in<I  pl.n«J  ‘I*’  umi  »t«  p n  t*  »»  «)  •  *  |.  n* 
\UNIN<,\ .MH»  (  O  .St.  \1mit:  ..!v  I  t- ' 

»nR.  Salftf-VS  alk  N«*tj-'hp  S  irJ.inuR  1\!  -  i\I 


.  r  tl  .•  '(Ml  ,  .  r  M.-.  -  ITl  .Mr  HI  r  s  \  bv  MlNNl  r  \ 

J  kf  •  i:  I  .jM  1  t;Mi  :  .  .1  k  iMirn/r  M  <  -MrjtiK  -  ■  liliic  Hrrto  iiv.  « 

*  •  f  ■'  x;.  ‘T t  1  J  J  1*  IJnil  S{  Nt  sfc  \  .ifk  I  7.  N  V.  1 1»  1  .in.tM.i  I  ■■itM-  ^  .tn 
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Why  it  pays  to  make  K0M6 

you  souce  of  special  electronic  cables 


When  you  have  an  electronic  wiring  prob¬ 
lem  it  pays  to  go  to  a  specialist,  such  os 
Rome  Cable.  Wires  and  cables  made  by 

X  , 

Rome,  first,  are  designed  by  engineers  with 
training  and  experience  in  electronic  appli¬ 
cations.  Further.  Rome  Cable  has  the  manu¬ 
facturing  knowledge  and  facilities  to  pro¬ 
duce  unusual  constructions  . . .  with  quality 
controlled  step  by  step.  By  standardizing  on 
Rome  wires  and  cables  you  assure  depend¬ 
able  performance  for  your  product  and  add 
obvious  quality  . . .  with  a  component  engi¬ 
neered  to  your  requirement. 

Rome  manufacfiires  a  wide  range  of  hook¬ 
up  wires,  intercommunication  cables,  co¬ 
axial  cables,  electronic  computer  cables, 
R.  F.  transmission  line,  television  camera 
cables  os  well  as  other  special  constructions. 


•  oood\tctoc.  Roms  S7nthiB(rf9.Jack«t«<l.  TV  camera  cable 


Special  Rome  Synthieol  Ml# 

hook-up  wire— •  mil  wall  with  ayloB  aheoth 


Visit  Us  at  the  Silver  Jubilee  Show 

INTERNATIONAL  ASSOCIATION 
OF  ELECTRICAL  INSPECTORS  . 
S«pt0mb9r  21  to  26,  Chicago,  Illinoia 


SOXJTAST  BOOE-UP  WOtlf 
Rome  numulactures  military  type  8BIR, 
SRHV  and  WL.  complying  with  Joint  Anny- 
Navy  l^;>eciiication  JAN-C-76.  oe  well  as 
shipboard  types  SRI  and  SRIB  oonJormlng 
to  Speciiication  MIL-C-915  A  (SHIPS).  Insv- 
lated  with  Rome  Synthinol.  these  wires  ore 
mode  in  a  complete  range  oi  qiedilcatkm 


Rome  oHera  commercial  type  hook-up  wirea  with  three  atandard 
Inaulationa. 

Rome  Hl-temp— a  rubber  inaulation  with  exceptionally  high  realst- 
ance  to  heat  and  moiature.  Underwritera'  approved  for  75*  C. 
Rome  Synthinol— a  polyvinyl  chloride  thermoplaatic  compound, 
highly  reaiatont  to  adda,  oUa,  alkaliea,  moiature  and  flame. 
Underwritera'  approved  lor  80*  C. 

Rome  Synthinoi  Ml— ofiera  all  the  advontagea  oi  Synthinol  plus 
higher  reeiatance  to  heat  deformation,  ahrinkage  and  cracking, 
alao  improved  aolderability.  Underwritera'  approved  ior  105*  C. 


ROME  CARLE  CCWOSATION.  Dipt  ELS.  Rome.  N.  Y. 
Please  send  me  inlonnatioa  on  Dectronlc  Wiring 


IfCBPiSnm . . . . 

i 

Coyp«wy . . - . 

Address. - - - - . 

°  B 

CMr . - 


Zone -  State.. 


/#  CoMiM  Lmaa  to  Buy  tko  Boat 


ROME  CABLE 
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New  oval-shaped  General  Electric  capacitor  saves 
space  and  weight  in  your  electric  equipment 


If  you’re  using  fixed  paper  dielectric  capacitors  in  case 
styles  CP  53  and  CP  70  it  will  pay  you  to  consider 
General  Electric  drawn-oval  units.  These  drawn-oval 
capacitors  provide  unsurpassed  reliability  combined 
with  the  important  advantages  of  permitting  smaller 
size,  less  weight  and  lower  cost  in  the  elearic  equip¬ 
ment  you  manufacture. 

RATINGS  range  from  1  to  10  muf,  600  to  1500  volts 
dc,  or  330  to  660  volts  ac.  Choice  of  mounting  arrange¬ 
ments  makes  them  ideally  suited  for  air-conditioning 
units,  elearonic  equipment,  motors  and  controls  or 
other  applications  where  units  capable  of  meeting  all 
elearical  and  mechanical  requirements  of  MIL-C-25A 
specs,  except  for  case  dimensions  and  markings,  are 
desirable. 

DOUBLE-ROLLED  SEAM  attaches  cover  to  drawn-steel 


M  JV  /p. 

pon  case  style  and  quantity  ordered,  prices  average 
20%  lower  than  for  reaangular  capacitors. 


case — producing  a  lighter,  yet  stronger  capacitor. 
Actual  savings  in  size  and  weight  vary  with  case  style 
and  rating  but  can  amount  to  as  much  as  30%.  Depend¬ 
ing  upon  < 

10  to 

MOUNTING  VERSATILITY  is  provided  by  choice  of 
three  bracket  styles  for  upright,  inverted  and  side 
mounting  to  suit  individual  mounting  requirements. 

For  more  information  on  the  new  G-E  drawn-oval 
capacitors,  their  ratings, 
dimensions  and  prices,  con¬ 
tact  your  local  G-E  apparatus 
sales  representative  or  write  for 
Bulletin  GEA-5777,  General 
Electric  Co.,  Seaion  442-10, 

Schenectady  5,  N.  Y. 


VIA««  OR  ItlCTtlCAt 


^  raooRRSf 


GENERAL^  ELECTRIC 
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Together,  these  two  instruments  offer  you  faster,  easier,  more 
accurate  and  broader  range  frequency  measurements  than  any 
commercial  equipment  nunufactured. 

Now,  in  seconds,  you  automatically  determine  any  fre¬ 
quency  from  0.0 1  cps  to  100  me  and  rtad  the  mults  dimtly. 
Just  connect  the  unknown,  select  the  desired  scale,  and  read! 
Ideal  for  use  by  non-techinical  personnel— no  training  is  re¬ 
quired.  Split-second  measuring  speed  makes  the  equipment 
particularly  useful  on  the  production  line.  Less  investment 
in  equipment,  too  — since  the  need  for  harmonic  amplifiers, 
audio  oscillators,  multi-vibrators,  search  wave  meters,  transfer 
oscillators  and  oscilloscopes  is  eliminated. 

PRIQUINCY  AND  PIRIOD  MIASURIMINT 

•kp-  3  24  A  Frequency  Counter  measures  period  as  well  as 
frequency.  It  has  broad  laboratory  usefulness  in  frequency 
measurement  includingcrystal  checking, oscillator  calibration 
and  stability,  pulse  repetition  rates,  speed  measurements 
•  and  counting  of  random  events  occurring  during  a  seleaed 
time  interval 

-hp-  524A  Counter  performs  all  these  junctions  with¬ 
out  additional  equipment  through  toe  range  of  0.01 
cps  to  10  me.  -hp-  5 12 A  extends  the  Counter’s  range 
to  100  me  AND  INCREASES  SENSITIVITY 
100  TIMES  WITH  NO  LOSS  IN  ACCURACY! 

-bp-  512A  Converter  offers  you  direct  reading  to  100  me 
without  interpolation  or  calculation.  Operation  consists 


merely  of  tuning  the  Converter  to  the  unknown  and  selecting 
the  desired  measurement  range.  The  rest  of  the  operation 
is  automatic.  The  unknown  is  passed  through  a  selective 
amplifier  and  mixed  with  a  standard  frequency  (multiplied 
up  from  the  524A  Counter’s  100  kc  standard).  The  resulting 
Jiffertnee  frequency  is  within  normal  range  of  the  Counter, 
and  is  presented  instantly  on  the  Counter  panel.  The  un¬ 
known  is  easily  determined  by  adding  to  the  Counter  read¬ 
ing  an  even  multiple  of  10  me  as  indicated  on  the  Converter 
selector  switch. 

•hp-  524A  FRIQUINCY  COUNTIR 

'hp-  5  24 A  operates  on  pulse-counting  techniques.  The  un¬ 
known  is  applied  through  a  wide-band  squaring  amplifier 
to  a  fest  gate  controlled  by  a  time-base  generator.  When  the 
gate  is  open,  the  unknown  is  applied  directly  to  the  count¬ 
ing  circuits.  When  the  gate  is  automatically  closed;  counting 
circuits  remember  and  display  the  counted  frequency  in  cps 
or  the  period  in  microseconds.  Time  base  circuits  are  con¬ 
trolled  oy  a  crystal  oscillator  with  instantaneous  stability  of 
1/1,000,000  and  accuracy  of  2/1,000,000  per  week. 

COUNTIR  OFIRATION 

For  high  frequency  work,  -hp-  524 A  counts  and  displays  un¬ 
known  frequencies  over  exact  time  intervals  of  0.001,  0.01, 
0.1, 1  and  10  seconds.  Counting  and  display  periods  are  equal 
and  automatically  cycled.  Counts  are  displayed  repetitively, 
or  "held”  any  desired  length  of  time  oy  depressing  the 
"Manual”  button. 


HEWLETT-PACKARD 
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Instantaneous,  direct 

I  Automatic 

Frequency 

MEASUREMENT 


01 


cps 


100 


In  low-frequency  period  measurement,  the  instrument 
measures  the  duration  of  one  complete  cycle  in  micro¬ 
seconds.  A  10-cycle  sample  is  taken  to  determine  this  period. 
Periods  may  be  displayed  repetitively  or  "held.” 


Fig.  1.  Clot«up  of  -fip-  524 A  ponal  shows  how  fraquoncy  count  is  dis- 
ployod  diractly,  instonlly.  Exompla  counlar  is  10,168,438  cps. 

SPICIPICATIONS 

-hp-  524A  FroqsMiicy  Cewntor 

Ceuiiting  Rato:  10  me  par  sacond  moximum. 

Rrasantatien:  8  plocas,  diract  raoding.  First  6  plocas  on 
naon  lamp  bonks.  Lost  2  plocas  on  two  matars. 

CosNit  Roried:  0.001,  0.01,  0.1,  1.  10  sacs. 

Low  FraqsMiKyi  Parmits  low  fraquancias  to  oparota  at 
tima  bosa.  Duration  of  ono  cyclo  is  disployad  in  micro- 
saconds. 

Accsiracy:  ^1  count  ^2/1,000,000  par  waak.  (Highar 
accuracy  axtarnol  standard  may  ba  amployad.) 

Rariod  Maoturamant:  Within  0.03%  up  to  300  cps; 
within  1  Msac  botwaan  300  cps  and  10  kc. 


Ixtarnol  100  kc  Standard  Inpwtt  For  highar  accuracy. 

Raquiras  1  v  across  1  magohm  shuntad  by  30  MMfd. 

Inpot  Voltagai  2  v  paak  minimum. 

Input  Impadancat  Approx.  100/XX)  ohms,  30  ppfd  shunt. 
Cennactora:  Standard  BNC  typa. 

Rawar  Saorca:  1 15  v  ^  10  v,  50/60  cps,  400  watts. 

SIsat  Approx.  28*  high,  22%*  wida,  16*  daap.  Waight 
123  pounds.  Shipping  Waight  260  pounds. 

Rrica:  $2,000.00. 

SRICIFICATIONS 
-hp-  S13A  Fraquancy  Canvartar 
Fraqwancy  Ranga:  As  ompliflar  for  -hp-  524A,  100  kc  to 
10  me.  As  convartar  for  -hp-  324A,  10  me  to  100  me. 

Input  Vahagaa:  100  kc  to  10  me,  0.14  v  minimum;  10  me 
*  to  100  me,  0.1  V  minimum  (on  50  ohm  cobla). 

Standard  Mixing  Fraquancy:  Multiplied  up  from  100  kc 
output  of  AAodal  524A.  (Accuracy  1/1,000X100  short 
term.) 

Output  Valtaga:  2  v  minimum  (sufficiant  to  operate  -hp-  "id 
524A  over  entire  range).  « 

Connactarct  Standard  BNC  typa. 

Rawar  Saurcat  1 15/230  v,  M/60  cps.  90  watts. 

SIsa:  (cabinet)  5%*  x  19*  x  13*  daap.  Waight  20  lbs. 

Rack  mount  olsa  ovoilobla. 

Accauartas  Fumithad:  Cobles  to  interconnect  with  -hp- 
524A. 

Rrkat  $350.00. 

Data  subiact  to  chang4wlthout  notice.  Fricas  f.o.h.  factory. 

HEWLETT-PACKARD  COMPANY 

IFOt-A  FAOl  Mill  ROAD  •  FAIO  AITO,  CAIIFORNIA,  U.S.A. 
SAlfS  ttntStNTATIVtS  IN  All  FRINCIFAl  ARIAS 
Export;  FrcMor  A  Hontan,  ltd..  Son  Fronclsco,  Lot  Aisgalat,  Now  York 
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\B£  COST’WtSe 


-CANS  &  COVERS 

built  to  moot  MIL-T-27  A  Commercial  Specifications 


-BUSHINGS 


hermetic-seal,  compression  type 


ASSEMBLY 

SERVKE- 

from  assembly  of  bushings  in  covers  to 
actual  hermetic  sealing  of  your  component. 


WITH  tough-selling,  competitive  days  ahead  it’s  more 
important  than  ever  to  LOWER  COSTS,  MAINTAIN 
QUALITY  and  MEET  DELIVERIES  ...  and  that's  when  it 
pays  to  switch  to  Heldor  for  Cans  and  Covers  built  to  meet 
MIL-T-27  or  commercial  specifications  and  hermetic-seal, 
compression-ty'pe  Bushings  and  Terminals. 

You’ll  cut  your  costs  still  further  when  you  let  Heldor  do 
as  much  assembly  as  possible — bushings  in  the  can  covers,  and 
if  desired,  your  unit  hermetically  sealed  in  the  can.  That’s  how 
more  and  more  electronic  and  nuclear  component  manufac¬ 
turers  meet  today’s  stiff  competition. 

'This  opportunity  can  be  yours,  too.  Just  send  Heldor  your 
specifications  (or  prints)  for  an  eye-opening  quotation.  Do  it 
TODAY! 


HELDOR  MAHUFACTURING  CORPORATION 

HELDOR  BUSHING  '&  TERMINAL  Cp.,  INC.  .jfe^ 


238  Lewis  Street 


Paterson,  N.  J. 
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but  it’s  in  the  picture 


There  are  important  factors  about  picture¬ 
making  you  never  see  in  the  print — the 
photographer,  the  lights,  the  darkroom, 
the  chemicals.  One  of  many  materials 
essential  to  photography  is  Synthane — a 
laminated  plastic. 

Synthane  is  corrosion-resistant .  .  . 
Synthane  spools  carry  film  from  early 
stages  of  emulsion  coating  through  develop¬ 
ing.  Synthane  is  opaque  to  infrared  rays 
which  accounts  for  its  use  as  slides  for  film 
packs.  Synthane  is  an  electrical  insulator; 
you’ll  find  it  hidden  in  flash  guns,  lighting 
equipment  and  projectors.  Synthane  is 
wear-resistant  and  vibration-absorbing, 
fine  for  quiet  gears  in  movie  cameras. 


The  photographic  industry  is  only  one 
part  of  the  American  industrial  picture, 
and  the  properties  for  which  Synthane  is 
valued  in  it  are  only  a  few  of  the  many 
Synthane  has.  Others  are  good  tensile, 
compressive,  flexural,  and  impact  strengths, 
dimensional  stability,  light  weight,  nigh 
dielectric  strength,  ease  of  machining. 
Synthane  has  all  these  properties — and 
more — in  combination.  And  tne  combina¬ 
tion  may  be  valuable  to  you. 

To  get  the  complete  picture  of  Synthane 
and  its  possible  place  in  your  product, 
write  today  for  the  24-pa^e  Synthane 
Catalog.  Synthane  Corporation,  1 7  River 
Road,  Oaks,  Penna. 


Hsrs  you  ms  Ihs  Mirss  bask  forms  of 
Synibans  lomkatsd  plastics — Assts, 
lubss  and  rods.  AH  Hirss  ors  mods  by 
opplyinf  bool  and  Mgb  prossurs  to 
rssin-coatsd  laminalions  of  popor, 
fabric,  glass  dolb  or  mat.  Syntbons  is 
tbormo-sotting,  bcM  msmy  mweb-sougbt 
propartiss  in  combination. 

Synthane  in 
Photography 

A — 16mm  Xsoi 
•,C,D— nim 
procsssfng  spoofs 
t,f — Cbomfcof-  < 

..rosistont  $cr»w$M 
for  dovolopfng  I 
ogafpmonf  mA* 

G—35mm  ^ 


You 


^ij\ntko^  ^  Uxl(utu|'^  \kAMJLMi  iMCAfCticJU  [SYiymANE 


LAMINATID  FLAfTICS 


ELECTRONICS  — September,  1953 


W«At  iKort  iAt«fNioHoA?  Um  post  C994  m  toit  popt 


(COPPER-CLAD  ALUMINUM) 


OVER  SOLID  COPPER 
OR  BRASS 


aluminum 

COfPW_. 


A  Few  of  the 

Many  Products  Mode  from 
General  Plate  ALCUPLATE 


COPPE* 

aluminum 


ALCUPLATE  Providt  High  Elmctrical 
Conductivity,  Soft-Soldoring  Surfaeos,  Good  Hoot 
Disiipation,  Light  Woight 


HIAT  niANSHR  UNITS  — ALCUPLATE  providci  ideal  fin 
tcctiont  ai  reduced  coal  over  solid  copper  fins.  The  cop¬ 
per  surface  permiis  the  soft  soldering  of  the  fins  to  the 
tubes.  _ 


Now,  you  can  reduce  your  cost  15-30%  or  more  over  an 
euual  area  of  solid  copper  or  brass  by  using  General  Plate 
ALCUPLATE.  ,  .  .  ... 

Made  by  permanmlly  bondiHg  a  thin  layer  ot  copper  to 
one  or  tx>th  sides  of  thicker  aluminum,  ALCUPLATE  has 
practically  the  same  physical  and  electrical  properties  as 
copper,  plus  the  light  weight  of  aluminum.  The  copper  pnv 
vides  an  ideal  surface  for  soft-soldering  operations,  electro¬ 
plating  and  other  finishes. 

ALCUPLATE  is  widely  used  in  the  electrical  and  electronic 
fields  for  terminals,  clips,  shims,  small  motor  housings, 
electronic  component  cases,  chassis,  and  brackets.  It  is  also 
used  for  heat  transfer  assemblies,  fin  and  tube  type  radiators, 
printed  circuits,  costume  jewelry  and  similar  applications. 

ALCUPLATE  can  be  fabricated  by  stamping,  drawing  or 
forming.  Its  malleability  permits  its  use  in  the  manufacture 
of  many  parts  from  work-hardened  rather  than  annealed  or 
dead  toft  materials. 

ALCUPLATE  it  available  in  coils  and  flat  cut  lenf^hs,  cop¬ 
per  clad  on  one  or  both  sides  of  aluminum,  Vu’  thick  x  13' 
wide  and  under. 

Technical  Data  Bulletin  No.  702C  gives  full  details.  Write 
for  a  copy,  today. 


mcraOMC  chasms  —  Minimum  weight  combined  with 
copper  lurface  reouired  for  soft-toldering  operations, 
electroplating,  and  low- resistance  shield  connections 
arc  advanuges  obtained  by  using  ALCUPLATE. 


COMKMtNT  CASH  —ALCUPLATE  is  successfully  drawn 
and  formed  into  lightweight  cases  or  cans  and  intricate 
parts. 


•US  tARS  —  ALCUPLATE  provides  high  conductivity, 
light  weight,  solderability  . . .  and  is  lower  in  cost  than 
solid  copper  bus  bars. 


You  con  profit  by  u$lng 
Oonoral  Plato  Composlfo  Motalsl 


METALS  it  CONTROLS  CORPORATION 
GENERAL  PLATE  DIVISION 

3*  FOREST  STREET,  ATTLEBORO,  MASS. 


KECTRKAl  TERMINALS  —  Small  ter^nels  and  large  pres¬ 
sure-type  connectors  use  single-oed  ALCUPLATE  . . . 
alleviates  galvanic  corrosion  which  otherwise  results 
from  aluminum  and  copper  iunctions. 
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aUKAMEE 


ACCURATE 

WIREWOUND 

RESISTORS 


K 


DUHAMiO  wattagm 
rtitings  are  based  on  full 
rated  dMpation  at 
105**  ambient.  These  ratings 
are  from  4  to  5  times  the  85*C 
MIL  ratings  for  the  best 
of  conventional  resistors, 

DURAMEG  Resistors  pioneered  and  proved  new 
performance  records  for  reliable,  high-accuracy 
wire-wound  resistors.  TheyVe  molded  under 
high  pressure  and  temperature  in  mineraMliled, 
dense  phenolic— impervious  to  moisture— for 
positive  protection  against  electrolysis  failure. 
They’ll  even  withstand  the  salt  water  immeriion 
cycling  for  characteristic  A  in  the  former  specifi¬ 
cation  JAN-R-93.  Installations  require  no  sec¬ 
ondary  insulation  for  mounting.  Yes,  they’re 
olso  tough  and  resistant  to  high  mochankol 
damage.  ^ 

The  long-term  stability  of  Dyrcimeg  Resistors 
offers  a  new  scope  of  performance  to  equipment 


designers  who  must  consider  initial  resistance 
tolerance  of  resistors  as  well  as  shifts  in  value  ° 
with  repeated  thermal  cycling  and  with  age. 
With  Durameg  stability,  you  can  design  now  for 
permanent  peak  performance! 

Duramegs  are  the  first  cKcurate  resistors  that 
operate  up  to  a  hot  spot  temperature  of  1 50°C 
os  against  the  usual  1 05**C  limit— made  possible 
with  Sprague's  patented  ceramic-insulated 
C£.n  resistance  wire.  The  unique  combination 
of  Ceron  wire,  Durameg  molding  technic  and 
aging  treatment,  permits  dissipation  of  full 
rated  wattage  at  105**C— the  same  temperature 
at  which  MIL  ratings  prescribe  zero  %  dissipa¬ 
tion! 

DURAMEG  Resistors  are  now  available  for 
commercial  applications  in  dimensions  identicol 
to  MIL  styles.  We  will  bo  glad  to  send  you  com¬ 
plete  data  upon  request.  *  *  ★  ★  ★ 


WRITS.  WIRE  OR  PHONE  FOR 
Engineering  rulietin  wo 

SPRAGUE  EieCTRIC 
3S  MoMholl  North  Aion..,  Mq» 


.  PIONEERS  IN  ELECTRIC  AND  ELECTRONIC  DEVELOPMENT 


ABOVE  AND  BEYOND 

MIL-R-93A 

SPECIFICATIONS 


SOLID  MOLDED  HOUSING  OF 
DENSE  SHOCK  RESISTANT  4. 
THERMOTiTTING  PHENOLIC 


LUG  MOLDED 
IN  BOBBIN 


CERON  INSULATED  WIRE 
WOUND  WITH  UNIFORM 
TENSION  AND  AGED  FOR 
STABILITY 


ISOLATED  WINDING 
TERMINATION  ^ - 


SEALED  AGAINST  MOISTURE 
AND  IMMERSION 


tXPOUT  fOt  THf  AMIFICAS  SPFAGUf  Ilf*.  TBH  IHI I RM  AIION  Al  ITD  tJORIM  ADAMS  MASS 


CASH  SPFfXINT 


•N  m>a-muNO  CORES 

JUST  NAME  YOUR  REQUIREMENTS! 


RANGE  OF  MATERIALS 

Depending  upon  the  specific 
properties  required  by  the  applica¬ 
tion,  Arnold  Tape-Wound  Cores 
are  available  made  of  DELTAMAX 
.  .  .  4-79  MO-PERMALLOY  .  .  . 
SUPERMALLOY  .  .  ,  MUMETAL 
. . .  4750  ELECTRICAL  METAL . . . 
or  SILECTRON  (grain-oriented 
silicon  steel). 

RANGE  OF  SIZES 

Practically  any  size  Tape-Wound 
Core  can  be  supplied,  from  a  frac¬ 
tion  of  a  gram  to  several  hundred 
pounds  in  weight.  Toroidal  cores 
are  made  in  twenty-two  standard 
sizes  with  protective  nylon  cases. 
Special  sizes  of  toroidal  cores — and 
all  cut  cores,  square  or  reaangular 


cores — are  manufactured  to  meet 
your  individual  requirements. 

RANGE  OF  TYPES 

In  each  of  the  magnetic  materials 
named,  Arnold  Tape- Wound  Cores 
are  produced  in  the  following 
standard  upe  thicknesses:  .012  , 
.008",  .004  ,  .002",  .001",  .0005", 
or  .00025",  as  required. 


Woirt  ifiort  lotofmaHon?  Um  p«tt  card  on  latl  page 


Let  us  help  with  your  problems 
of  cores  for  Magnetic  Amplifiers. 
Pulse  Transformers,  Current 
Transformers,  Wide-Band  Trans¬ 
formers,  Non-Linear  Retard  Coils, 
Peaking  Strips,  Reaaors,  etc. 

Address:  ENG.  DEPT.  E 


^PANY^ 

i  cdtPOSATlON  ‘ 
itlinpis  - 
lffkele>LiL  ' 

MSS  \|b)sli)rt  ttvi 
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m  power,  we/gM  ancf  space 

SP€C/Fr 


DESIGN  YOUR  PRODUCT  WITH  THE 

THRIFTY-SAVING  RETAINER 


bore  MICRO 

1/8"  R144 

Saving  80%  in  space  and 
weight  over  common  R2 
bearing  shown  in  white 


3/16"  »  MICRO 

R166 

Saving  69%  in  space  and 
weight  over^  common  R3 
bearing  ^hown  in  white 


1/4"  MICRO 

R188 

Saving  69%  in  space  and 
weight  over  common  R4 
bearing  shown  in  white 


Peclitifi  off  all  excess  iiietal  we  are  now  able 
to  furnish  a  smaller  bearing  in  the  various 
shaft  sizes.  Thus  we  have  prodttced  a  load- 
carnjinfi  package  of  minimum  weight  and  size. 


Illustration 

Two  Times  Actual  Size 


White  Area  Indicates 
Loss  when  specifying 
common  sizes 


DESIGN  LOADS  FOR  1  MILLION  REVOLUTIONS 
M  I  C  R  O  R144  —  52  Common  R2.—  108 

MICRO  R 1 66  —  1 20  Common  R3  —  194 

AA  I  C  R  O  R 1 88  —  224  Common  R4  —  260 


Frequent  losses  occur  in  designs  calling 
for  bearings  with  capacity  far  beyond  re¬ 
quirements 


Write  for  Catelog  53  for  complete 
data  on  the  more  than  1 30  available 
MICRO  Bearings,  or  consult 
our  Design  Engliseering  Department 


BALL  BEARINGS,  INC. 

PETERBOROUGH,  N.  H.  TELEPHONE  424 


NEW  HAMPSHIRE 


32  MICRO  CIRCLE 


Wont  mart  iaformaHtnt  Utt  pott  card  aa  la«t  pat* 
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shot  for  the  moon 


'V'  *  '■  " 


We  idiot  for  a  gun  tliat 

from  the  effiectt  of  exceMive  '‘starring^  vhkl^ 
to  the  haxe  around  the  moon  on  a  clondy  night. 

Smaller  spot  siae,  and  cleaner,  more  uniform  spot  shape  are  the  secrets 
of  the  Du  Mont  Hi>R  Teletron.  These  are  the  features  which  have  made 
possible  a  more  vivid  presentation  of  the  television  picture. 

They  are  the  reasons  why,  in  just  a  few  months,  the  Hi*R  Teletron  has  become 
the  performance  standard  of  the  television  industry. 


U 


/  Hl«R— A  new. high 
'  in  resolution  —  now  being 
incorporated  in  all  DuMont 
Electrostatic  Focus  Teletrons 


*TRADE  MARK 


CATHODE-RAY  TUBE  DIVISION  s  ALIEN  B.  DU  MONT  LABORATORIES  INC.,  CLIFTON,  N.  J. 


Woat  iiMfC  infornMNen?  Um  fMt  cord  mi  lost  poft. 
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Roses  and  Research... the  story,  in  brief,  of  nature 
and  science.  At  Littelfuse  we  continuously  explore 
nature’s  contrasting  laws,  realizing  that  the 
delicate  rose  is  still  an  adaptable  perennial.  You  will  i 
find  the  same  adaptability  in  the  Littelfuse 
research  department— in  the  perennial  (  T  ' 
attention  our  engineers  and  technicians  give  I  / 
to  the  problems  you  bring  in.  Consult  us  today,  j  B  ' 


MINIATUBB  ruSB  POST 
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Weill  leeri  ietermetiee?  Uw  pofl  cere  e«  leit  | 


Here  is  the  start  of  a  Diesel  locomotive 


combines  all  the  properties  of  tin.  Tin 
is  inert,  nontoxic,  friction  and  corro¬ 
sion  resistant.  Tin  is  highly  malleable, 
second  only  to  gold.  Above  all,  tin 
is  economical  to  use.  A  little  tin  will 
do  a  lot  of  work. 

This  is  the  time  to  investigate  thor¬ 
oughly  the  ways  it  can  work  for  you. 


This  complicated  looking  rig  is  part 
of  a  Malayan  tin  dredge. 

Right  here,  in  the  heart  of  South¬ 
east  Asia,  Diesel  locomotives  start  off 
on  the  right  track,  for  tin  plays  an  im¬ 
portant  part  in  the  manufacture  of 
these  modern  giants.  And  over  a  third 
of  the  world’s  tin  is  mined  in  Malaya. 

Tin  is  just  as  important  to  the  engi¬ 
neer  seeking  ways  to  improve  many 
a  product. 

Tin-zinc  plating,  for  example,  is  an 
excellent  and  economical  substitute 
for  cadmium  in  many  applications. 

Phosphor  bronze,  another  tin  alloy, 
has  uses  ranging  from  iron  lungs  to 
foghorns. 


In  the  field  of  chemistry,  tin  is  in¬ 
creasingly  important  Tin  oxide  is  the 
best  opacifier  of  enamel.  Organotin 
compounds  are  the  best  stabilizers 
known  for  polyvinyl  chloride  plastics. 

Thus  tin  is  becoming  continually 
more  valuable  as  a  modern  industrial 
material. 

With  the  end  of  U.S.  Government 
controls,  tin  is  again  freely  available 
in  this  country  to  any  user,  in  any 
quantity,  for  any  purpoae.  There  are 
ample  supplies  of  tin  in  sight  for  the 
foreseeable  future,  provided  a  reason¬ 
able  price  is  paid. 

So  take  a  good,  long  look  at  tin  in 
your  own  product  research  and  de¬ 
velopment  Remember,  no  other  metal 


This  Bureau  is  speneored  by  the  tin 
producers  ef  Meiaye  to  promote  better 
understendinc  Ibetween  America,  wortd’e 
iarseet  consumer  of  tin, 
and  Maiaya,  wertd's  iarc-  MAUVAN 
est  producer. 

TiN  News,  issued  month- 

iy,  covors  noto  worthy  cur-  . 

ront  devoiopments  in  tbo 

production,  use  and  mar-  w 

kotinc  of  thk  Write  f***  ■ 

froe  copy.  BBBIAB 


THE  MALAYAN  TIN  BUREAU  DBpt.  384,  1028  ConnBcticut  Av*.,  Woshington  6,  D.C. 
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TAYLOR  Forming 
Materials  are  q;)ecially 
made  for  uae  in  intricate 
shapes,  compound  curves 
and  relatively  deep 
draws.  They  are  available 
with  a  wide  variety  of 
physical,  mechanical  and 
electrical  characteristics. 


Want  to  make  something  of  them  ? 


Make  them  into  all  kinds  of  panels,  guards,  barriers,  rilw,  masks,  covers, 
ducte,  containers,  snields.  shims  or  any  other  complicated  formed  part 
your  product  may  require.  While  many  grades  of  Taylor  Vulcanized 
Fibre  and  Laminated  Plastic  can  be  formed  to  some  degree,  these  four 
grades  are  ideally  suited  for  most  forming  operations. 

LAMINATED  PLASTICS: 

Grads  C>7 — for  applications  requiring  toughness,  resilience, 
mechanical  stren^h  and  abrasion  resistance. 

Grads  XX-7 — for  applications  where  mechanical  strength  is 
secondary  to  good  electrical  properties  and  low  cost. 

VULCANIZED  FIBRE: 

IrvtJk  nbrs— for  applications  requiring  good  mechanical  strength, 
toughness,  abrasion  resistance,  surface  finish  and  resistance  to 
organic  solvents. 

Toy/or  InsvfoHon— for  applications  requiring  superior  dielectric  strength, 
toughness  and  abrasion  resistance  as  well  as  good  mechanical  strength. 
Make  your  products  better  and  easier  to  assemble.  Call  your  Taylor 
Engineer,  he  will  be  glad  to  work  with  you  on  your  design  problems  and 
recommend  the  Taylor  material  that  can  be  beet  formed  to  meet  your 
particular  requirements.  Other  grades  of  Taylor  Vulcanized  Fibre  .  . . 
as  well  as  Phenol,~Melamine  and  Silicone  Laminated  Plastics  .  .  .  may 
alsh  fit  into  your  design  plans.  Yovir  Taylor  Engineer  will  be  glad 
to  show  you  samples  and  discuss  specifications. 

Taylor  Fibre  Co.  Norristown,  Pennsylvania— La  Verne,  California 


Laminated  Plastics 
Vulcanized  Fibre 
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ELECTRICAL 

CONNECTOR 


oendiY 


SUINI-LtA 

ELECTRICAL 

CONNECTORS 


StmnilA  MAGNnO  DIVBION  d 

SWfMT,  NIW  TOIK 

Ci*«t  tthi:  MU  liUrMMI  DKMm,  72  nn  knm 


N«iT«ktl,N.T. 


fACTOMY  UAHCH  OfUCtS,  111  L  P>*«MMKla  Av«,  •whmk,  CM.  •  Stykamiit 
■Mt*  AMO  Cm*  Am-  DMraN  1,  MldilMw  •  IrMww  IMa-  17*  W.  Wl*c«nt« 
Ammm^  NUKvMhatG  WUfmlii  •  Ml  W>*tt*l  Hr*»>,  Sm  FtotcIm*  4,  CaHtafnia 


Waat  ai*r«  laformatioa?  Um  port  card  oa  Mitt  pope 
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SCJNFLKX 


ASSURES  YOU  THE 
LOWEST  VOLTAGE  DROP 
IN  THE  INDUSTRY! 


When  operating  condition!  demand  an 
electrical  connector  that  will  stand  up 
under  the  most  rugged  requirements, 
always  choose  Bendix  Scinflex  Elearical 
Conneaors.  The  insert  material,  an  ex¬ 
clusive  Bendix  development,  is  one  of 
our  contributions  to  the  electrical  con¬ 
nector  industry.  The  dielectric  strength 
remains  well  above  requirements  within 
the  temperature  range  of  — 67®F  to 
+275°F.  It  makes  possible  a  design  in¬ 
creasing  resistance  to  flashover  and 
creepage.  It  withstands  maximum  con¬ 
ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  pan  of  the 
story.  It’s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  Connectors  and  get  this  extra 
protection.  Our  sales  depanment  will 
be  glad  to  furnish  complete  information 
on  request. 


•  MpUlwr*-fr««f  •  RmHp  Owi*l  •  Sinai*  Rl***  Insart*  •  I 
Vlbr*tl*n-ar*of  •  UaM  WaiaM  •  Hiah  ln*ulall*n  R**Utanc*  i 

•  High  RatitNinc*  I*  Fu*lt  and  Oil*  •  Fwnaw*  R*si*lanl  •  | 
Rosy  A***mMy  and  Di«a**Mnbly  •  F*w«r  PoH*  than  ! 
any  oHior  Cannodor  *  Na  oddltianai  toldar  r*qulr*d. 


u!  HALMIf  VirWIt 


One  typical  DV  Development 


FLUID  MAGNETIC  CLUTCHES 
Motion  and  its  precision  control  are 
constant  problems  in  radar  antenna 
systems.  For  these  requirements,  one 
Dalmo  Victor  task  group  has  evolved 
and  engineered  basic  new  types  of 
fluid  magnetic  clutches,  of  which  one 
example  is  illustrated. 


Company  purchasing  personnel  are  sometimes  amus¬ 
ed  by  research  department  requisitions  for  all  kinds 
of  unexpected  materials.  Recently,  a  study  of  a  wide 
variety  of  substances  indicated  that  peanut  butter, 
shortening  and  sand  had  ideal  physical  and  electrical 
characteristics  for  a  special  antenna-loading  problem 
at  hand.  So  tests  were  made. 

Dalmo  Victor  specialists  never  hesitate  to  explore 
unconventional  channels  of  approach  to  engineering 
problems  as  well  as  the  more  customary  ones.  And, 
as  a  resul^  unusual  ways  arc  sometimes  found  for 
meeting  difficult  problems  connected  with  develop¬ 
ment  of  complex,  lightweight,  electromechanical 
devices  and  the  systems  in  which  they  operate. 


ALMO 


\^/rc 


ICTOR 


SAN  CARLOS  •  CALIFORNIA 


DOWN-TO-EARTH  ELECTROMECHANICAL  ENGINEERING 


George  M.  Jolly,  head  of  the  Milium  Division  of  Decring-Milliken  &  Co.,  tells  how  •  • « 


We  helped  sew  up  $500,000! 


"A  Kansas  City  coat  manufacturer  had 
$500,000  in  sales  sewed  up— except  for 
the  linings!  Buyers  had  flooded  him 
with  re-orders  for  12,000  Milium- 
lined  Fall  coats.  But  the  uncompleted 
coats  were  hanging  in  the  loft. 

"12,000  Milium  linings  had  to  catch 
up  with  12,000  coats— and  fast,  too. 
We  called  in  Air  Express! 


"As  fast  as  the  cloth  was  dyed  and 
flnished  in  New  England,  it  w’as  rushed 
to  South  Carolina  and  processed  as 
Milium  insulated  linings,  then  speeded 
to  Kansas  City.  Every  deadline  was  met 
—and  the  deal  was  sewed  up. 

"Our  customer’s  12,000  coats  were 
turned  into  a  fast  $500,000— thanks  to 
the  speed  and  reliability  of  Ait  Express ! 

^  Air  Express 


"We  face  frequent  customer  dead¬ 
lines.  We  can’t  afford  any  air  service 
but  the  fastest  —  there’s  too  much  it 
stake.  Yet  in  most  of  the  weights  and 
distances  we  ship.  Air  Express  rates 
turn  out  to  be  lowest  in  the  field !’’ 

It  pays  to  express  yourself  clearly. 
Say  Air  Express!  Division  of  Railway 
Express  Agency. 


via.  U.S.  Scheduled  Airlines 


Wont  Mate  iMformoHoii?  Um  post  card  oa  loit  page 
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ABSOlUTf  MAXIMUM  BATINGS-T-SS  C  BfSiSTIVt  LOAD 


1N9? 


DiHUSfa  JUNCTION  tf(T  TiEl 


input  vpiTA':i 


Pt»ir  (•  UJPSfST  (A 


0  i  sill'  f  .  i  k 


lUkft-T  'MlRfNT 


OPTUtiN  TRf  QUT*«{y'(K(i 
Sir>IAi-{  TTUPTUTuM  ■ 


reUr  f  ,j  I 


f  or  c/*hef  comb* 


T » P<( nl  ob 


DIFFUSED  JUNCTION 

GERMANIUM  RECTIFIERS 


•  ViRY  LOW  LOSSIS  when  used  for  power  supplies,  bat> 
tery  chargers,  filament  supplies  and  switching  circuits. 

•  HIRMinCALLY  SiALiD  against  deteriorating  elements. 
Glass-to-metal  seals  throughout. 

•  MINIATURE  SIZE  to  facilitate  use  in  ail  electronic  equip* 
ments,  yet  heat  losses  are  dissipated  efficiently. 

•  DESIGNED  to  meet  all  military  humidity  tests  and  shock 
and  vibration  requirements. 

•  MULTIPLE  ARRANGEMENTS  can  be  made  for  full  wave  or 
bridge  circuits  up  to  tens  of  amperes.  Send  us  your  re¬ 
quirements— our  engineers  will  furnish  a  complete 
recommendation. 

Send  for  complete  specifications:  General  Electric  Co., 
Section  493,  Electronics  Park,  Syracuse,  Sew  York. 


/I^^^FROM  eUR 

ADVANCED  DEVELOPMENT 
LABORATORIES 

Silicon  junaion  diodes  have  been 
successfully  operated  above  400”? 
(more  than  200‘’C).  This  is  hotter 


crtrmtcmuoE 
cutnim  CN/titMcniffSTtcs 
otffitsiD  jimcnot! 

iiOfHiis 

r/Mf  syc 

ftttq  40  CPS 


than  the  melting  point  of  the  lead- 
tin  solder  ordinarily  used  to  wire 
these  signal  diodes  into  circuits. 


GENERAL 


ELECTRIC 


HOTt.  TMf  PUrtfttPS  MAY  $t  OFiAAHO  it  MMY 

Pf4M  ^Yitst  YOiTAOC  PtAM  CUPtfNi  POlUT  iPCPTtO 
pikow  rwi  cuAPAcrgpisrtc  ot  rnt  ppPTtct/iAM  mooh 
Ct/PVi  MAY  at  tMrPAPOiATtD  TO  !  5  A*»»S 
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Wont  moft  infecMatiMt  Um  po«t  c«r4  m  iMt  MS* 


119 


Wherever 


sensitive  control  is  required 


SUOOiSTID 

ArrUCATION 

SCHIMATICS 


T*mp*rMtwi«  CMitrel 
•nd 


TO 

COMTMOLLCB 

CIOCWT 


Sensitrol  Relays 


•  •liminat*  iiMd  for  invelvod  oloctrenic  circuits,  and  auxiliary  powor 
'tupplios. 

•  oporato  diroctly  on  valuot  low  as  Vi  microamporo,  or  V4  millivolt. 

o  handio  substantial  wattago  at  1 1 0  volts  on  non>chattoring  magnotic 
contacts. 


TO  COMTROtUO  CinCWT 


Tomporsrturo 

Oithrontiol 

Control 


o  availablo  with  singlo  or  doublo  contacts,  fixod  or  odjustablo, 
manual  or  solonold  rosot. 


Deoigning,  or  redesigning,  for  greater  simplicity,  compactness  or 
reliability,  investigate  these  widely  used,  ultrasensitive  relays. 
So  sensitive  that  they  operate  direct  on  the  output  of  thermo¬ 
couples,  resistance  bulbs  or  photocells,  they  enable  designers  to 
cut  manufacturing  and  maintenance  costs  by  dispensing  with 
involved  circuits  and  many  troublesome  components.  To  help  you 
adapt  these  rugged  relays  to  your  problems,  engineering  assistance 
is  freely  offered.  Write  . . .  WESTON  Electrical  Instrument  Cor¬ 
poration,  614  Frelinghuysen  Avenue,  Newark  5,  New  Jersey. 


TO 

COMTROLtIO 


CMCUIT 


TO 

CONTNOCLIO 

CIMCUIT 


MOTO 

CELL 


Lew  Uvsl  UfM 
Pstsctlsw  wid 
CsaTrsI 
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T 


The  tape  and  parts  pictured  are 
typical  of  R/M  Teflon  manufacture 


the  plastic  that  makes 
engineering  dreams 
become  realities 


It  is  difficult  to  write  about  Teflon  without  appearing  to  ex¬ 
aggerate.  For  in  many  different  ways  this  almost  magic  plastic — 
the  most  important  derivative  of  the  new  wonder  chemical 
fluorocarbon — is  making  the  seemingly  impossible  possible. 
Parts  made  of  R/M  Teflon  have  already  brought  many  startling 
improvements  to  the  electronics  and  electrical  manufacturing 
fields.  And  everyone  working  with  it  senses  that  the  surface  has 
barely  been  scratched — that  hundreds  of  applications  remain  to 
be  revealed. 

There  undoubtedly  are  ways  in  which  Teflon  can  be  profitably 
put  to  use  in  your  own  plant.  So  we  have  this  suggestion  to  make 
to  you:  consider  the  properties  of  Teflon  listed  below — then 
get  in  touch  with  us  if  you  think  that  any  of  them  might  make 
a  contribution  to  your  operation.  We  will  fabricate  parts  to 
your  own  specifications  or  supply  you  with  Teflon  in  the  form 
of  rods,  sheets,  tubes  or  tape. 

Properties 

High  resistance  to  acids  and  gases  even  at  high  temperatures  *  Moisture 
abmrption  zero  *  Unaffeaed  by  weather  *  Excellent  heat  stability  up 
to  500°F.  in  continuous  operation  *  As  tape,  leaves  no  carbon  residue 
along  discharge  path  *  High  impaa  resistance  *  Nonadhesive  * 
Stretches  easily  •  Tensile  strength  1500-2500  psi 

*Du  Font's  trade-mark  for  its  tetrafluoroethylene  resin 


RAYBESTOS-MANHATTAN,  INC 

ASBESTOS  TEXTILE  DIVISION 

MANHEIM,  PA. 

Q  $ 

rACTOtnSi  MtnMni,  Pa.;  Na.  Chartaaton,  S.C.;  Paaaai.:.  NJ.;  Naanak,  WIs.;  Cra«Haid$«tHa.  lad.; 

Patafboraaik,  Oatarta,  Caaada 
RAYBCSTOS-MAttHATTAN,  INC.,  Maaafactaran  of  Aabastaa  Taatilat  •  TaNoa  Prodadt  •  Packlaga  •  Braka 
Liaiap  •  Braha  Blacka  •  Ctatck  Facla|t  •  Faa  Balts  •  Radiator  Hoaa  •  Rabbat  Covarad  Eqalpoiaal 
MMbanrcal  Rabbti  Piodacts  •  Abrasiva  and  Dtaaiond  Whtali  *  Sinittad  Malal  Piodacti  •  Bowiini  Balia 
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ELECTROMATIC  relief  valve  depends  on 


This  relief  valve,  made  by  Manning,  Maxwell 
&  Moore,  Stratford,  Conn.,  is  designed  to  increase 
the  efficiency  of  steam  generating  systems  by 
automatically  keeping  boiler  pressures  balanced 
within  one  percent  of  a  predetermined  value. 


The  relays  used  in  the  control  unit  which  actu-  ' 
ates  this  relief  valve  must  give  trouble-free  per¬ 
formance  with  practically  no  attention.  While 
they  may  be  called  into  action  frequently  or  only 
once  or  twice  a  year,  it  is  extremely  important 
that  they  function  perfectly  when  needed.  Such 
trigger-sharp  sensitivity  after  long  inoperative 
periods  is  a  very  exacting  and  unusual  require¬ 
ment  for  any  relay.  Ward  Leonard  relays  handle 
this  assignment  dependably  and  accurately. 


CONSOLIDATIO  ILiCTROMATIC  RELIIF 
VALVE  ACTUATED  RY  WARD  UONARD  RE¬ 
LAYS,  keeps  boiler  pressures  balanced  within 
one  percent  of  a  predetermined  level.  This 
conserves  power,  maintains  uniform  line 
pressure  and  decreases  maintenance  of 
spring-loaded  safety  valves. 


RERFECT  KRFORJNANCE.even  after 
months  of  inoperation,  is  required 
of  the  electrical  control  unit.  To 
meet  this  very  severe  and  unusual 
operating  condition.  Ward  Leonard 
1 10  and  130  relays  shown  here  give 
trouble-free  performance  with  little 
or  no  maintenance.  The  midget  110 
relay  will  open  or  close  circuits  up 
to  ten  amperes.  The  two-pole  130 
relay  can  be  economically  adapted 
to  a  variety  of  applications  by 
varying  interchangeable  parts  in  its 
assembly. 


WARD  LEONARD 

m  t  i.ijl 

WARD  LEQ,NARD 

ELECTRIC  COMPANY 

u 

MOUNT  VERNON,  NEW  YORK 

K  e4uJlC~  E  IS92. 
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WARD  LEONARD’S 

attention  to 
every  detail 
in  the 
construction  of 
relay  components 
gives  you 
accurate, 
dependable 
performance 


CONTACT  PAESSUfti  OP  EVEIY  REUY  b  measured  on  a  gram  gauge  in  Ward 
Leonard’s  Moimt  Vernon  plant. 


Take  the  Ward  Leonard  relay  coils,  for  ex¬ 
ample.  All  magnetic  relays  have  coils,  but  there 
can  be  a  world  of  difference  between  them. 
Here’s  how  Ward  Leonard  insures  perfect  per¬ 
formance  in  every  relay  coil  as  a  routine  pro¬ 
duction  procedure: 

Coils  are  layer  wound  using  insulated  magnet 
wire  with  insulating  paper  between  each  layer. 
They  are  vacuum  impregnated  with  heat  re¬ 
active  varnish.  Their  ends  are  sealed  with  an 
end  seal  compound.  Insulated  ta]^  used  for 
anchoring  provides  auxiliary  insulation.  The 
outside  wrap  provides  excellent  mechanical  pro¬ 
tection.  The  nnal  finish  dip  in  insulating  varnish 
provides  a  virtual  hermetic  seal  for  the  coil. 


These  features  of  the  relay  coil  are  indicative 
of  the  detailed  attention  given  to  eveiy  com¬ 
ponent  of  Ward  Leonard  relays.  And  after  the 
components  are  assembled,  all  finished  relays 
are  measured  for  resistance,  close  dimensional 
tolerances,  pick-up,  drop-out,  dielectric  strength 
and  contact  continuity. 

Whether  you  make  heavy  industrial  equip¬ 
ment  like  the  Electromatic  Relief  Valve,  or 
highlv  sensitive  electronic  apparatus,  there’s  a 
Ward  Leonard  electrical  control  that  will  meet 
your  needs. 

For  complete  information,  write  for  our 
Relay  Catalog.  Ward  Leonard  Electric  Co.,  a 
South  St.,  Mount  Vernon,  New  York.  s.w 
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MODEL 

390A 


MODEL 

790 


To  COODHANS  INDUSTRIES  LIMITED 

AXIOM  WORKS,  WEMBLEY.  MIDDX.,  ENGLAND 

Pluu  mall  tna  your  cataloiua  and  technical  dau  sheau  in 
connection  with  your  PERMANENT  MAGNET  Shakers. 


COMPANY 


CITY  . .  ZONE 


MOnPI  v47  mr  tb*  ¥ibrati«n  el 

cewipoeeww,  oetical.cell  retearch  hair- 
•print  torque  teating  etc. 

Thrutt . Force  iaccor  0.9  lb>  per  amp 

Man.  Continuous 

Currant  aeting  I  .S  tmpa. ;  2.0  amps  up  to 
(MX.S.)  2  min.  duration 

Siraka . 0.2  in  tout  aacurtion. 

Imptdonct  ....  Variai  with  frequency  and 
load  batwaan  Band  lOohma 
Frequency  ^ngt .  Up  to  10,000  c/a 
Weight  ^  Moving 

^atam . S.S  grama. 

Stray  Fiefda  ....  Oparating  zona  laaa  than 

2S  gauaa. 

Flui  Oeniity  .  1 1.000  gauaa. 

Weight  2  Iba 


COODAX40M 
WEMBLEY.  ENGLAND 


GOODMANS  INDUSTRIES  LTD 

AXIOH  WORKS  •  WeMBLEY  •  MIDDX  •  ENGLAND 


introducing  the 

GOODMANS 


*PHESE  shtkers  provide  vibratory  sinusoidal  forces  of  frequency  and 
amplitude  by  which  specifir  vibratory  conditions  can  accurately 
be  simulated.  They  provide  the  means  of  assesssing  the  effects  of 
sudden  acceleration  on  materials,  structures  and  components ;  and  are 
being  extensively  applied  to  FATIGUE  TESTING.  ELECTRICAL 
COMPONENT  TESTING.  FLEXTURE  TESTING  OF  PLASTICS.  ETC. 
and  SPECIALISED  GUIDED  WEAPON  RESEARCH.  For  ceruiu 
pre-knowledge  of  vibration  and  its  effects  consult  GOODMANS 


MODEL  390A  *  "wtuum 

iix.rB.rKi. 

producing  an  altarnuting  ferca  •( 

appreaimataly  -  2S  lb*. 

rhruai  Forca  fzetor  4.7  Ibt 

rr  imp 

smpi.  unceolad :  4 
Current  Rating  imps,  with  air  cooling 
(RA4.S.)  of  approx  S  Ibt  por 

iq.  in. 

Slreka  ....  0.5  in  total  txcurtion. 

fmpadoncr  ....  8  ohmt  matching 


Fraquancy  Rongt.  Up  to  10,000  c/t 
Weight  if  Moving 


Syttem  .  . 
Stray  holds 


Flui  Density . . 
Wmght  .  .  .  t .  . 


0. It  Ibt 

Oparating  tona  Ian 
than  100  gautt. 

I  j.OOO  gauu. 

2tlbt 


MODEL  790 

ponanta.  and  it  capabla  of  pi^ucing 
a  Forca  if  ±  3$  Ibt. 

Thit  unit  hu  a  forca  factor  of  approxi- 
macoty  9.2  Iba.  por  amp.  and  a  total 
current  capacity,  with  air  cooling,  of  4 
ampa.  (R.M.S.). 

Urokt .  O.S  in  total  axeurtion 

hnpadance  24  ehma  matching 


Fraquancy  Range 
Weight  if  Moomt 
Syftcm 
Stray  holds 

Hus  Oenjity 
Tout  Weight 
(Inc.  trunnion) 


0.5  Ibt  (approx.) 
Oporaiing  zo.na  lati 
than  100  gautt 
II.OM  gaust 
70  Iba 


I - 1 

I  DRIVING  I 

I  EQUIPMENT  I 

I  A  range  of  appropriate 
I  driving  equipmenu  is  | 
I  available  and  takes  the  | 
I  form  of  High-Power  Am-  | 
pliriers.  Stabilised  Power  | 
I  Supply  Unlu  and  preci-  I 
I  sioned  R.C.  Oscillators  • 
I  specifically  designed  to 
I  give  continuous  power  . 
I  output  to  drive  the  par-  I 
'  ticular  shaker  concerned.  I 

1 _ I 


MODEL  8/600 

Bor  tho  vibratie«  prhoevy 
leads  or  eomploto  aaoom- 
bllos.  Has  ■  total  force  of 
approximately  ±  3M  Ibo. 
Slr^o  ......  I  in.  total 

oxcurtion. 

hnptdanca  .  .  to  suit  driv¬ 
ing  oquip- 
mont. 

Fraquancy  Rongt  Up  to  3,000 
e/a. 

Waighi  of  Mooing 

Syttam . .  4  lb. 

(approx.) 

StrqyFitidi  Operating 
tone  lata 
than  25 
gautt. 

Flux  Oantity  .  .  TO, 000  gauaa 
Total  Woipt  4  cwt. 

(inc.  trunnion)  (tpprex.) 
This  unit  can  ba  fitted  with 

(a)  built  in  air  cooting  Mower 

(b)  twKch  to  give  high  or  low 
impodanco  armature  ceil  and 

(c) piclt-up  unit  for  monitoring 
wave  form  and  amplitudo. 


cu  akfR^ 

tyi  I  I  mm  I  m  mm  1 1  W 


Went  mere  information?  Use  post  cord  oe  last  pope. 
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MATERIAL . . . 


Here  is  another  Ferroxcube  a  pcnnanent  - 

material  with  outsunding  magnetic  dharacteristkj>i>d 
critical  materials  are  involved  in  its  manufpctsire.  Ma^wlnr^ 
extremely  high  coercive  force  and  untnoally  Briataa^^^ 
to  demagnetizarion  permit  entirely  new  m^oet  .  | 

Magnadur  will  be  produced  in  a  variety  of  ihapaj/^t^duc  _ 
tion  for  the  current  year  is  concentrated  on  MagnaiiiiiiLliBBtfteP^ 
—developed  specifically  for  TV  focuatog  ziof 
Magnadur  focus  rings  provide  a  real  augfr 
problems.  The  double  lens  system,  which  ia  fix  iiiijnl  h . 
ing  the  relative  position  of  two  toroidal  aagtuttaL 
stray  fields  to  a  minimum  and  providaa  a  lAghh!^%nj||M 
field.  Maximum  sharpims  and  spot  ' 

Technical  information  will  be  seat  «f!pn  — 
cube  engineers  are  at  your  service  for 
pleased  to  have  you  call  or  write.^ 


...  AND  HERE  IS  A 
OF  FOCUSING  CATHODE 


A  Joint  Affiliate  of  Sprague  Electric  Co.  and  Philips  Industries,  Managed  by  Sprague 

35  EAST  BRIDGE  STREET  •  SAUGERTIES,  NEW  YORK 


SLANT 


your 

roquirowionft  to 


This  Instrument  (Corporation  of  America 
plant  contains  the  most  modern  and 
complete  facilities  available  anywhere  in 
the  world  for  the  exclusive  production 
of  Miniature  Slip-Ring  and  (Commutator 
Assemblies  to  precision  standards.  It  is 
now  in  full  scale  production  to  meet  your 
requirements  in  the  fastest  possible 
time  at  the  lowest  possible  cost. 

COMPUTI  BMQINUUNO  AND 

MtOOUCTION  BACILITin  AVAILABU 

Our  assemblies  can  be  supplied 

at  low  cost,  (^ality  b  the  fai^eat  in 

tbe  industry.  Dimensional  accuracy 

and  other  characterutios  are 

excellent  and  these  units  are  , 

highly  recommended  for 

instruments  such  as  synchros,  etc. 

ONf  NKt  necntO-FLATlD  . 

TYFiS  FOR  IXTKeMi  ACCUMACY 

Wherever  extreme  dimensional 
precision,  accurate  concentricity 
and  high  dielectric  qualities  are  mi 

required,  the  electro-deposition  jH 

method  is  recommended  . . .  SM 

the  production  of  which  is  mff 

licensed  under  an  exclusive  ^ 

arrangement  with  the  * 

Electro  Tec  Corporation. 


rvucAi 

SHCIflCATIONSt 


/://  tisssi  .03S"  lo  24* 

/  ■'/  Cylindrical  or  tlol 

Cross-soctlaRs:  .004  to 
*_  .OdO"  or  mor* 

Finisht  Selitli  to  4 

Micro- Inch*!  or  Bettor 

■rsakSowni  1000  V  or  More 

Hi-Fot  Intor-Cirewit 

Ulna  MarSciMs:  7S  to  90  BrliioB 
Rotation  SpooSs:  To  Over  12000  tFM 

tarfaco  Rrotoctionx  Follodium  and  tho- 
dioa  or  Cold  ProvonI  Torniih,  Minimico  Woor 


Our  onfinooring  doff  it  at  your 
torvico  ol  oil  (imot  lor  consultation 
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Wont  OMco  intonootion?  Oto  poet  card  on  loit  pogo 


V 


V.  . 

*i«f  «i«iiMf  ■« 


lllCTKONICS  fAKK-G-t  HIADOUAKTIKS  fOlt  illCTMONICS  MtStAKCH 


Identical,  Highly  Stable  D-C  Amplifiers!  Better  High 
Frequency  Response  than  any  other  scope  In  Its  field  I 


From  low  level  DC  measurements  requiring  good  stability 
to  observing  wave  forms  with  significant  components  as 
high  as  1  me,  the  ST-2B  gives  outstanding  service.  Designed 
to  permit  a  choice  of  short,  medium  or  long  persistence  CR 
tubes,  the  unit  incorporates  identical  direct  coupled  vertical 
and  horizontal  amplifiers.  Filaments  and  screens  on  the  first 
amplifier  stages  are  regulated.  Vertical  selector  switch  al> 
lows  choice  of  probe,  calibration,  AC  or  DC  inputs. 


FREQUENCY  RESPONSE 
Vtrtic«l  AmptiRar 

DC  —  0  to  400  kc,  -fO,  —20%,  not  mom  than  S0S(  down  at  700  he. 

AC— 10  cycint  to  400  kc.  +0.  —X%.  not  morn  than  S0%  down  at  700  kc. 
Proba  — 2cycltsto400kc,  +0,  —20%,  not  mofathan  5(>S  down  at  700  kc. 
Rasponaa  indapandant  ol  fain  or  attanaator  aattini. 

Horizontal  Amplltlar 

DC  —  0  to  400  kc,  +0.  —2U%,  not  mora  than  SO%  at  700  kc. 

AC  — 10  cyclas  to  400  kc.  +0,  -20H,  not  moia  than  SOX  down  at  700  he 
Roaponsa  indapandant  of  gain  or  attanaator  sattini. 

SENSITIVITY 

Vortical .  AC -10  my.  rmi/inch 

0C-2t  mv.  dc/incb 

Horizontal .  AC— IS  my.  rm»/lnch 

DC  -42  mv.  dc/tnch 

Proha .  .  130  my.  rma/inch 

Oafloction  Platas  Diract 

Vartkal .  22  volt*  rm$/lnch 

Horizontal .  25  yoHi  rma/inch 

SWEEP 

Ranga— Triggarad  or  raenrrant  -  2  cyclaa  to  30  kc  (may  ba  axtandad  downwaida 
by  adding  aitarnal  capacity  Kroaa  panal  iacka). 

Sync—  itlntarnal,  ±Hna  and  —Eat.  (raqairaa  —.3  voHa  paak  to  paak  lor  ai¬ 
tarnal  ayne).  Synckmitar  on  raenrrant  poaiUon. 

Swaap  Eipanaion- At  laaat  4  timaa  tuba  diamatai. 

PHASE  SHIFT— Nagkglbla  phaaa  ahift  batwoan  am^ibara  from  0  lo  300  kc. 
RLANKINt— Z-aiia  blanking  ragviraa  20  volta  paak  to  blank. 

CALIRRATION— Eight  voltagaa  availabla  by  aalactor  awitch: 

.1.  J.  1,  3,  10,  30,  100  and  300  volta  paak  to  paak  ±li%. 

DIRECT  CONNECTIONS  TO  DEFLECTION  PLATES- Availabla  Ihroagh 

capKitora-  intarnal  poaitioning  circuits  still  function. 


diode  checker 


germanium 

For  use  in  laboratories, 
service  shops.  Measure 
of  diodes.  FORWARD 
U  6  and  12  milli^pc/”, 
A  and  1.2  volts  tuU  t 
Curreot-60,  120,  300 
scale.  Voltage-3.  12 

POWER  REQUIREW 
cycle,  approximately 


quality  control  grou^, 
the  sutic  characteristics 

RANGES:  Current-0.3, 
full  scale.  Volwge- 
INVERSE  RANGp: 

1  and  1200  microamperes  tun 

2  and  120  volts  full 
lieNTS:  103-123  volts,  30/60 


Ctcncral  Elaark  Company,  Section  493 
l.lectronics  Park,  Syracuac,  N.  Y. 

PIcaw  seiHl  me  a  copy  of  (be  following  bulleiina 
Q  ST-2B(ECL^)  O  ST-I2A  <ECL-3) 


NAME. 


COMPANY. 

ADDRESS 

CITY 


STATE 


ELECTRIC  J 


^  GENERAL 
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COMPLETELY  NEW ! 


MALLORV  a  CO 


Inc 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
El0c1rein«<hanic<il*-R«iit«ori  •  Switchtt  •  T«l«vWoi  Jvnmn  •  Vlbrotoa 
Ei*ctrech*mical-r  Capacitors  •  i^Ractificrs  •  Mercury  Batteries 
M«Hillwrpical*-Contacts  •  Special  Metals  and  Ceramics  •Welding  Materials 


A  Complete  Line  of  Mallory  Carbon  Controls 
. . .  Including  a  Dual  Control  with  Switch  Attached 


The  neu-  Mallory  line  it  complete. 
Siriffle,  dual  concentric  and  dual  tan¬ 
dem  lonstruciionn  are  available—  with 
or  uithout  suitch.  ResiUance  values 
range  from  250  ohms  to  10  megohms. 


Expect  more... 
get  more 

from  MallorY 


Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


You  will  get  new  standards  of  long  life,  quiet 
operation  and  stable,  precise  resistance  values 
with  these  new  Mallory  Carbon  Controls. 


An  entirely  new  type  of  carbon  element,  with 
unusually  high  density  and  surface  smoothness, 
holds  resistance  drift  to  10%  and  keeps  noise 
level  to  a  minimum.  Service  life  is  substan¬ 
tially  increased. 


I  n  addition  to  superior  electrical  characteristics, 
these  controls  have  a  new  welded  construction, 
heavier  fastenings,  and  firmly  clinched  termi¬ 


nals  that  defy  vibration  and  normal  usage. 
Special  silver  contactors  and  heavy  terminals 
assure  long,  trouble-free  switch  life. 


Whether  your  models  are  in  pnnl action  or  on 
the  drawing  board,  get  all  the  facts  now  on  these 
new  controls.  A  new  Technical  Bulletin  with 
complete  specifications  is  yours  for  the  asking. 
()r,  call  your  Mallory  Sales  Engineer.  He  will 
be  glad  to  w  ork  with  you  . . .  show  >  ou  how 
these  new  controls  can  give  better  performance 
and  keep  your  costs  down. 


NEW  MALLORY  AXIAL-LEAD,  CERAMIC  RESISTORS 
that  arm  HlOH  in  quality ...  LOW  in  east 


'These  new  resistors  are  designed  especially  for  television  and 
radio  applications  where  high  quality  and  low-  cost  are  iin|>ortant. 
'I'hey  are  conservatively  rated  . . .  will  withstand  overloads  up 
to  100%  of  rated  value.  New  Technical  Bulletin  on  request. 
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►  FRESH  START  .  .  .  Vacations 
are  about  over  and,  if  you  are  any¬ 
thing  like  us,  you  greet  the  fall 
season  with  mixed  feelings  .  .  . 
personal  regret  and  business 
relief. 

The  field  of  electronics  is  ex¬ 
tremely  active.  Many  new  things 
are  crying  for  attention  by  a  full 
and  presumably  rested  staff. 

►  BANDWAGON  .  .  .  Transistors 
will  rate  high  as  technical  news 
during  the  coming  winter,  com¬ 
peting  for  page  one  position  with 
color  television.  A  number  of  de¬ 
sign  improvements,  and  practical 
applications,  are  known  to  be  in 
the  wind.  So  are  some  straight 
bids  for  publicity.  Announcements 
will  be  difficult  to  evaluate. 

►  PETITION  . . .  Feverish  activity 
that  will  soon  take  off  some  vaca¬ 
tion-acquired  fat  is  the  develop¬ 
ment  of  commercial  color-tv  equip¬ 
ment. 

The  National  Television  Sys¬ 
tems  Committee  petition  for  new 
transmission  standards  is  in  the 
hands  of  the  FCC.  CBS  plans  to 
feed  experimental  programs  to 
network  affiliates  by  mid-Septem¬ 
ber,  using  the  sugge.sted  stand¬ 
ards.  NBC  is  already  well  along 
the  same  road.  RCA  and  other 
major  manufacturers  are  now 
planning  color-receiver  produc¬ 
tion. 

As  the  FCC  studies  the  proposed 
new  standards  there  will  no  doubt 


be  some  dissenters.  But  NTSC  has 
explored  every  possible  aspect  of 
the  problem  for  more  than  two 
years,  its  ranks  wide  open  to  all 
interested  engineers,  so  it  is  con¬ 
sidered  likely  that  the  proposed 
standards  will  be  the  law  of  the 
land  by  the  first  of  the  year  or 
soon  thereafter. 

►  NO  UTOPIA  .  .  .  Health  of  our 
industry  may  be  judged  from  the 
fact  that  many  well-heeled  big 
companies  are  still  eyeing  elec¬ 
tronics  with  more  than  casual 
interest.  We  don’t  blame  them,  but 
can’t  help  feeling  that  some  are 
curiously  naive. 

This  is,  indeed,  a  growth  In¬ 
dustry.  But  it  does  have  design 
pitfalls.  It  does  have  manufactur¬ 
ing  problems.  It  does  have  sales 
competition. 

►  AUTOMATION  .  .  .  Attracting 
much  attention  is  a  new  word 
describing  an  old  art  .  .  .  automa¬ 
tion.  It  generally  means  automatic 
control  of  manufacturing  ma¬ 
chinery. 

Automatic  control  intrigues 
many  manufacturers  when  there  is 
a  heavy  demand  for  goods  and  labor 
cost  is  high.  It  is  the  ultimate  step 
in  mechanization.  But  it  cannot  be 
achieved  by  American  industry 
overnight. 

Automation  will  continue  to  grow 
at  a  pace  largely  determined  by  the 
flexibility  of  control  devices.  The 
one-of-a-kind  character  of  the 


market  still  presents  major  prob¬ 
lems,  many  of  which  still  have  not 
been  solved. 

►  OPINION  ...  A  columnist  for 
another  magazine  within  our  field 
advises  readers  to  keep  their 
business  affairs  to  themselves, 
says  listeners  may  pass  informa¬ 
tion  along  to  competitors.  We 
think  this  is,  in  general,  bad  ad¬ 
vice  reminiscent  of  the  industrial 
dark  ages.  It  is  particularly  hard 
to  take  from  a  member  of  the 
fourth  estate  whose  very  liveli¬ 
hood  depends  upon  the  dissemina¬ 
tion  of  information. 

Man  progresses  largely  over 
roads  started  by  others.  Even  if 
this  were  not  so,  engineers  in  par¬ 
ticular  have  learned  that  it  is 
possible  to  interchange  informa¬ 
tion  for  mutual  profit  without  for¬ 
ever  relinquishing  all  competitive 
advantages.  Anyone  smart  enough 
to  develop  a  worthwhile  new 
product,  for  example,  is  likely  to 
have  important  refinements  on  the 
drawing  board  almost  before  it 
reaches  the  marketplace. 

►  MORE  SHOPTALK  .  .  .  Check¬ 
ing  with  a  thousand  typical  sub¬ 
scribers,  we  find  five  topics  that 
appear  to  merit  more  editorial  at¬ 
tention.  They  are:  audio  (and 
particularly  tape  recording),  com¬ 
ponent-part  design,  dielectric  heat¬ 
ing,  servo-mechanisms  and  carrier 
current. 

We’re  beating  the  bushes  for 
good  papers  on  these  subjects  now. 
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Modern  Transmitter 
for  A-M  Broadcasting 


Radio  station  WNEW,  flooded  out  in  late  1950,  is  rapidly  nearing  completion  as  a  full-time 
50,000-watt  broadcast  plant.  Even  the  final  testing  of  its  night-time  directional  array 
must  be  carried  on  during  commercial  program  hours.  Its  engineers  use  thirteen  different 
techniques  to  avoid  outages  and  loss  of  revenue 

By  ALEXANDER  A.  MeKENZIE 

Attociate  Editor 
Eleotroniot 


y|8  A  CONTINUOUSLY  operating  ra- 
J^dio-broadcasting  station  in  the 
richest  market  area  of  the  world 
WNEW,  New  York,  has  been  engi¬ 
neered  with  suflScient  safeguards  to 
prevent  loss  of  time,  except  momen¬ 
tarily,  short  of  destruction  of  the 
plant  itself. 

Located  in  the  New  Jersey 
meadows,  a  vast  swamp-land  in¬ 
undated  by  tidal  water,  the  former 
transmitter  plant  was  ruined  in  the 
disastrous  flood  that  accompanied 
an  east  coast  hurricane  in  late 
November,  1960.  Off  the  air  for 
a  month,  the  station  operated  for 
more  than  a  year  and  a  half  on  a 
temporary  platform  before  a  new 
transmitter  house,  built  upon 
higher  ground,  could  be  equipped 
and  put  to  work.  The  importance 
of  WNEW’s  engineering  lies  in  the 
station’s  need  for  foolproof  opera¬ 
tion  24  hours  a  day,  on  1,130  kc. 

The  choice  of  an  air-only  cooling 
system  adequate  for  a  50-kw  trans¬ 
mitter  imposes  special  problems 
that  can  be  most  easily  met  in  a 
pew  structure  speciflcally  designed 
for  the  purpose  and  containing  no 
other  central  source  of  heating.  The 


multitude  of  special  switching  cir¬ 
cuits,  intercommunicators,  alarms 
and  shop  facilities  would  be  mere 
gadgeteering  in  a  250-watt  day¬ 
time-only  station. 

At  WNEW  they  insure  the  life 
blood  of  advertising  revenue  that, 
in  turn,  makes  possible  such  a  com¬ 
plex  and  exi^nsive  electronic  plant. 
The  new  fireproof  building,  de¬ 
signed  by  Lockwood-Greene  Engi¬ 
neers  of  New  York,  is  of  reinforced 
concrete  designed  to  take  the  heavy 
floor  loading  imposed  by  the  two 
transmitters  with  their  associated 
equipment,  and  by  the  diesel  en¬ 
gine.  The  exterior  is  of  white 
brick,  which  materially  reduces  the 
heat  load  due  to  the  sun,  in  the 
summer  months. 

Layout 

A  plan  of  the  transmitter  build¬ 
ing  is  shown  in  Fig.  1.  The  floor 
slabs  rest  upon  creosoted  wooden 
piles  driven  some  76  feet  into  the 
swamp-land.  Although  cooling 
ducts  for  the  main  transmitter  and 
output  lines  for  the  auxiliary  are  in 
the  cellar,  this  area  is  used  prin¬ 
cipally  for  storage  of  heavy  equip¬ 


ment  as  well  as  the  various  ducts. 

The  building  is  oriented  in  a 
generally  east-west  direction.  The 
entrance  is  on  the  westerly  side  as 
indicated. 

Across  the  front  of  the  building 
from  left  to  right  are  an  office  and 
the  main  transmitter  room  out  of 
which  is  taken  an  enclosed  space 
for  the  10-kw  auxiliary  transmitter. 
The  operating  engineer’s  desk  is 
located  to  the  left  of  this  area  and 
the  audio  and  monitor  equipment 
is  contained  in  racks  across  the 
center  portion. 

Along  the  west  wall  of  the  build¬ 
ing  is  a  complete  kitchen.  The 
facilities  are  necessary  because  the 
engineers  come  from  some  distance 
and  are  isolated  at  the  station  dur¬ 
ing  mealtimes.  At  the  rear  of  the 
west  side  of  the  building  is  the 
shop. 

Along  the  east  wall  are  the  10-kw 
transmitter,  together  with  its 
power  supplies  and  a  blower  room 
for  the  10-kw  transmitter.  Out¬ 
side  air  is  taken  through  a  filter 
and  compressed,  the  air  passing 
through  a  duct  along  the  underside 
of  the  floor  to  the  10-kw  room. 

At  the  rear  of  the  building  on  the 
west  side  is  a  large  storage  room 
for  all  kinds  of  equipment  includ¬ 
ing  large  tubes.  A  tube  dolly  neces¬ 
sary  for  replacing  the  power-  amp¬ 
lifier  tubes  is  kept  here.  In  the 


How  WNEW  Insures  24-Hour  Operation  Looking  trom  tb#  bos*  of 

WMt  towor  throngk  atnictaro  to  lop  of  twin  oaat  lewor.  Ettkor  iowor  con  bo  osod 
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FIG.  1 — Floor  plan  of  WNEW  lran«nitt«r  plant  In  Koamy,  N.  J. 


front  of  this  room  is  located  the 
water  dummy  load  used  for  testing 
the  transmitters  at  full  power. 

( f  Cables 

The  phasing  room  is  immediately 
behind  the  dummy  load  but  extends 
out  towards  the  front  of  the  build¬ 
ing.  The  lines  between  the  phas¬ 
ing  room  and  the  towers  are 
brought  out  into  a  yard  east  of  the 
building  and  from  there  run  about 
600  ft  to  the  towers. 

Control  cables  are  carried  on  the 
same  poles  that  support  the  six- 
wire  radio-frequency  transmission 
lines.  There  are  two  of  these  line 
assemblies — one  for  each  tower. 

At  the  back  of  the  building,  be¬ 
hind  the  60-kw  transmitter,  are 
the  cooling  systems  for  that  trans¬ 
mitter  and  the  emergency  diesel 
plant.  Air  is  taken  in  through  a 


double  filter  and  blown  past  the 
dry-disk  rectifiers  used  for  obtain¬ 
ing  high  voltage  for  the  power 
amplifier  and  the  modulator.  This 
air  then  goes  down  through  a  hole 
in  the  floor  of  the  transformer  room 
and  up  into  the  50-kw  transmitter 
cubicles,  which  are  hermetically 
sealed.  The  warm  air  resulting 
after  the  transmitter  tubes  and 
equipment  have  been  cooled  is  ex¬ 
hausted  into  the  building  during 
the  winter,  or  outside  during  warm 
weather. 

Power  Plant 

The  diesel  plant  is  protected  by 
being  indoors  and  well  above  the 
high  water  line.  It  ca.n  be  started 
from  the  audio  and  monitoring 
equipment  racks  by  a  pushbutton 
control,  or  it  can  be  started  from  its 
ow'n  switchboard.  Upon  failure  of 


commercial  power,  it  starts  auto¬ 
matically.  A  number  of  emergency 
lights  turn  on  automatically  when 
the  diesel  comes  up  to  full  power, 
but  switchover  is  accomplished  only 


FIG.  2 — Proqrom  OT*r  olUrnat*  roulM 
U  fed  to  both  tranemittere  (A).  Phantom 
circuit  (B)  automaticolly  Informa  studio 
which  line  it  in  use 
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at  the  discretion  of  the  transmitter 
operator. 

The  emergency  wiring  is  so  ar¬ 
ranged  that  the  50-kw  transmitter 
cannot  be  connected  to  the  diesel- 
engine  alternator.  The  latter  is  of 
62  kva  capacity,  and  will  run  the 
10-kw  transmitter,  the  entire  audio 
and  monitoring  system,  all  r-f  con¬ 
tactors  and  emergency  lighting, 
with  some  reserve  available. 

As  indicated,  there  is  also  a  large 
storeroom  for  small  tubes  and 
parts.  These  are  kept  in  drawers 
and  are  carefully  marked  so  that 
an  operator  or  a  maintenance  man 
needing  a  new  part  can  quickly  And 
it.  All  tubes  are  marked  with  a 
station  serial  number  and  adequate 
records  are  kept  of  these  tubes  and 
their  disposition.  Because  of  the 
24-hour  nature  of  the  station’s 
operation  it  is  practically  necessary 
to  have  at  least  one  spare  for  every 
part  in  the  transmitter. 

An  interesting  feature  of  the 
spare-parts  room  is  a  map-like 
designation  given  to  the  drawers  in 
which  material  is  stored.  Metal 
numbers  are  attached  to  the  wood¬ 
work  around  the  room  proceeding 
from  left  to  right  and  a  number  ap¬ 
pears  above  each  stack  of  drawers. 
In  like  manner  the  letters  of  the 
alphabet  proceed  from  the  ceiling 
downward  toward  the  floor,  across 


Traasmlltvr  BopcrrUor.  Karl  Nauwlrth.  mokM  tuiilne  adiustiaMt  to  W-kw  final 
omplUUr.  CubiclM  to  right  and  loft  oach  contain  on  oporatlng  and  opato  tnbo  that 
con  bo  quickly  owltchod  Into  uoo.  Forcod  air  through  oquipasont  ,cubtcloo  corrioo 
oil  boat  that  la  oxhauatod  outaldo  In  aummor  and  boata  building  In  wintor 


facturer,  Westinghouse  Electric 
Corporation,  has  provision  for  re¬ 
ducing  power  by  pushbuttons.  For 
this  installation,  other  features 
were  incorporated  by  station  engi¬ 
neers. 

Power  reduction  requires  three 
operating  changes.  Pushbutton- 
actuated  contactors  remove  all  volt¬ 
ages  momentarily  during  the 
switching  to  avoid  damage  from 
arcing.  Relays  in  the  power-reduc¬ 
tion  system  cause  the  following 


the  horizontal  line  of  drawers  so 
that,  for  example,  spare  resistors 
can  be  found  in  location  3D. 

Among  the  many  techniques  used 
to  insure  continuity  of  air  time  are 
several  that  might  be  applicable  to 
other  stations.  They  are  described 
below  and  separately  in  picture 
captions. 

Power  Reduction 

The  type-60HG-2  60-kw  trans¬ 
mitter  as  furnished  by  the  manu- 
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CaotTol  control  radi  ert  for  loft  oi  audio 
racks.  Ponols  irom  lop  down  ineludo 
arc-protoctton  oqnipmont  powor-transior 
poshbutlons  and  onlonna  swUehlng  In¬ 
dicator  Uqbts.  Lottor  show  oporotor  II 
proper  swItchM  ham  thrown  lor  dosirod 
anionno  connoctlon.  Olhor  panoU  sot  up 
cholon  oi  tronsmlttor  and  onlonna. 
show  Tisual  olann  In  com  oI  lollaro  and 
control  dry-dlsk  mllaqo  roctUlors.  Bot¬ 
tom  ponol  Is  used  lor  Conolrad  korlng 

changes: 

(1)  Reduce  plate  voltage  from 
the  main  rectifier  by  switching  the 
transformer  primary  from  delta  to 
■tar  connection. 

(2)  Modulator  bias  is  reduced 
for  each  of  the  two  modulator 
tubes. 

(8)  Audio  program  level  into  the 
modulator  is  corrected  for  the  new 


»  '1^.  ulh 

mmir  *■' 


Interior  tIow  oI  one  oi  two  idenllcol  tnninq  houses  ot  onlenna  hoses.  Upper  coils 
ond  90s  copacllors  to  leit  ore  used  to  match  transmission  line  when  operating 
directional  at  night.  Lower  coil  ond  capocitor  to  right  are  used  lor  50-kw  doytime 
operolion.  Coil  in  upper  right  is  static  drain  choke 


mode  of  modulator  operation. 

Power  change,  from  high  to  low 
or  vice  versa,  is  instantaneous,  and 
is  accomplished  by  a  single  push¬ 
button  for  each  function. 

Audio  Changeorer 

Incoming  program  from  the  New 
York  studio  is  received  over  two 
lines  furnished  by  the  telephone 


company.  One  line  is  equalized  and 
passes  through  central-office  re¬ 
peaters.  The  other  line  comes  di¬ 
rectly  from  the  studio  by  an  alter¬ 
nate  route.  At  the  transmitter,  the 
line  in  use  goes  through  a  network 
from  which  it  is  distributed  to  both 
the  60-kw  and  the  10-kw  transmit¬ 
ters,  as  shown  in  Fig.  2. 

The  network  can  be  connected  to 
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Wertar  dummy  load  with  capacity  of  75  kw  oUows  oithor  trona- 
mittor  to  bo  tootod  at  lull  powor  oftor  maintononco  Khodnlo. 
Wator  dloloctrlc  botwoon  conical  plotoo  abootbo  powor.  Roact- 
anco  oi  wator  capacitor  la  baloncod  by  that  oi  coil  at  loft. 
Hootod  wator  ia  run  off  and  not  rocirculotod 


Lucito  abiold  provonta  rain  wator  from  tlowlnq  acroao  aurfoco  of 
Lapp  comproaaion  inaulotor  at  loot  of  oocb  towor  lo«.  Induatrial 
amoko.  aalt  aproy  and  othor  tanpuritloa  oro  woabod  down  towor 
and.  unloaa  dofloctod,  couao  area  taking  tranamUtod  off  air. 
High  r-f  fiold  proclodoa  uao  of  motal  ftacturoo 


Phoaing  coila  uaod  to  obtain  doalrod  dlroctional  pattom.  Prop-  Oppoalto  aldo  of  phoaing  room  abowing  a  romotoly  controllod 

orly  phoaod  curronta  go  from  phoaing  room  out  ovor  tronamla-  awltcb  that  mokoa  pooaiblo  uao  of  oithor  or  both  toworo.  Control 

aion  linoa  to  towora.  Woodon  grating  thot  protocta  poraonnol  and  monitoring  wlroa  aro  ahown  at  right.  Knifo  awHch  at  loll 

haa  boon  romotrod  for  photograph  connocta  motor  in  aorloa  with  lino 

either  line  and  the  changeover  wires  are  phantomed  to  ground  for  tenna  towers  allow  a  maximum  of 

switch  is  equipped  with  an  addi-  the  d-c  signal  circuit.  flexibility  that  ia  useful  in  emerg- 

tional  set  of  contacts  to  ground  the  Duplicate  audio  channels  are  fed,  ency  or  during  maintenance 
arm  of  a  phantoming  potentiom-  one  from  each  line,  to  guard  periods. 

eter.  As  shown  in  Fig.  2B,  this  against  local  audio-system  failure.  Contactors  are  so  arranged  that 
operation  closes  a  relay  at  the  stu-  a  *  <  i*  k'  spare  transmitter  is  connected 

dio  to  show  the  control  engineer  Antenna  Swrtc  ing  ^  water  dummy  load  while  the 

which  program  line  is  being  used  As  shown  in  Fig.  3,  the  r-f  cir-  other  is  connected  to  the  phasing 

at  the  transmitter.  Audio  signals  cuits  connecting  both  the  50-kw  and  room.  Here,  it  is  possible  to  send 

use  the  wire  path  while  the  two  the  10-kw  transmitters  to  the  an-  r-f  power  through  the  phasing  net- 
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works  for  a  two-tower  directional 
pattern,  or  to  choose  either  tower 
for  a  nondirectional  broadcasting 
pattern. 

In  the  tuning  house  at  the  base 
of  each  tower  are  other  remotely 
operated  contactors  that  connect 
incoming  r-f  lines  for  directional 
or  nondirectional  operation.  The 
tower  not  used  during  nondirec¬ 
tional  broadcasting  is  automatically 
detuned.  As  indicated,  traps  are 
provided  for  stations  WAAT  and 
WMCA,  which  are  located  adjacent 
to  WNEW. 

The  knife  switches  shown  at  the 
lower  left  section  of  the  drawing 
insure  radio-frequency  paths  in  the 
event  of  failure  of  the  remote  con¬ 
tactors  in  the  phasing  room. 


Fr*q*nqr-in«osur*m*nt  and  control  racks  with  audio  oqnipmsnt  at  right.  Dovico  in 
lorogroond  is  combination  turntoblo.  pickup,  microphon#  and  rscord-storag#  cabinst. 
Etou  if  program  linos  botwoon  studio  and  tronsmittor  oro  out.  station  can  remain 
on  air  indoiinitoly  with  tnusical  program 


Arc-Protection  Circuit 

The  arc-protection  circuit  shown 
in  Fig.  4  has  the  advantage  of  tak¬ 
ing  either  operating  transmitter  off 
the  air  before  overload  circuit 
breakers  open.  Its  function  is 
based  upon  pickup  of  radio-fre¬ 
quency  energy  from  phasing  room, 
east  tower  and  west  tower. 

With  transmitter  power  on,  r-f 
appearing  at  these  three  locations 
is  picked  up  by  special  loops  and 
rectified.  The  resultant  d-c  sent 
over  cables  to  a  central  panel  oper¬ 
ating  relays  K^,  K,  and  K,.  Adjust¬ 
ment  can  be  made  by  the  series 


resistors  and  meters  to  provide 
various  conditions  of  antenna  oper¬ 
ation.  The  relays  in  this  diagram 
are  shown  in  their  normal  on-air 
positions. 

Failure  of  the  direct  current, 
owing  to  lack  of  r-f  pickup  due  to 
a  ground  or  arc  at  a  tower  will 
cause  the  associated  relay  to  fall 
out.  Assume  that  relay  Kj  has 
opened  owing  to  r-f  failure  at  the 
west  tower.  The  upper  contact  of 
Ki  will  close,  putting  power  through 
the  primary  of  the  alarm-bell  trans¬ 


former.  Power  is  likewise  applied 
through  the  closed  contact  of  relay 
to  operate  Ki,  K„  A,  and  Kt. 
These  relays  respectively  open  the 
cathode  of  the  50-kw  transmitter 
r-f  driver,  short  the  audio  program 
input,  open  the  10-kw  transmitter 
plate  contactor  and  light  an  indi¬ 
cator  lamp  at  the  audio  relay  rack. 

As  the  transmitter  goes  off  the 
air,  d-c  from  the  phasing-room 
rectifier  fails  allowing  relay  A,  to 
drop  out.  When  A,  releases,  it  re¬ 
moves  power  from  the  bus  feeding 
A,  through  A«,  thus  allowing  the 
transmitter  to  go  back  on.  During 
the  time  that  r-f  energy  is  not  be¬ 
ing  picked  up,  the  arms  of  relays 
A„  A,  and  A,  fall  back  to  ground 
the  common  lower  bus  connecting 
their  back  contacts.  As  soon  as 
rectified  d-c  is  picked  up  from 
either  tower,  closure  of  either  A,  or 
At  furnishes  ground  connection  for 
relay  Aj.  This  relay  then  pulls  up, 
by  virtue  of  current  from  the  phas¬ 
ing  room,  and  locks  up  on  its  own 
contact.  Assuming  that  the  ground 
or  arc  has  cleared,  normal  operation 
of  the  transmitter  continues. 

In  preparing  this  article,  the  edi¬ 
tors  received  cooperation  and 
assistance  from  chief  engineer  Max 
J.  Weiner  and  his  staff,  including 
William  Schmidt,  engineer,  and 
Karl  Neuwirth,  transmitter  super¬ 
visor.  Bud  Brant,  station  public- 
relations  officer  furnished  corjwrate 
background  material. 
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Upp#r  poQ^l  of  rodar-tar^^t  Blmulcxtor  Uppor  rh^uft  hmitoi  tonro  ompUfiOf.  Lowor  diOMli  Includos  MfTO  onipllflort 

contains  aslmuth-clutch  control,  aslmuth  asimuth'Volocity  motor  and  tochomofor,  powor  supply,  pkanlastron  circuit, 

indicator  and  heading  control.  Lowor  dlfforontlal  synchro.  rosoWor  and  indl'  ranoo-ooloctty  motor  and  tochomotor. 

pcnol  hos  ranqo-clutch  control,  ron^o  cator  synchro.  Ponol  arron^omont  Is  ranqo  potontiomotor  and  Tolocity-con' 

indicator  ond  Tolocily  control  shown  at  loft  trol  ooltago  adfustmont 

Computer  Simulates 
Moving  Radar  Targets 

Dual  analog  computers  simulate  interceptor  and  hostile  aircraft  on  radar  indicator 
used  in  training  radar  fighter  controllers.  Speed  and  course  can  be  altered  at  will  to 
permit  evasive  actions  by  invader  and  proper  vectoring  of  interceptor 

Training  of  raoarmen  and  By  W.  B.  BIRTLEY  second  output  e  sin  ^  proportional 

fighter  controllers  is  aug-  Haiier,  Ra^mond^and  Broton,  ine.  to  r0.  Ky  operating. on  these  volt- 

mented  by  two  analog  computers  '  ages  with  tachometer  integrators 

one  of  which  simulates  the  unidenti-  scope  and  the  instructor  at  the  in-  the  future  position  of  the  aircraft  is 

fied  aircraft  or  bogey  and  the  other  terceptor  computer.  determined.  The  target  range  at 

the  interceptor.  The  simulated  air-  •  i  ^ 

craft  are  displayed  on  the  radar  Operational  Theory 

indicator  in  synchronism  with  The  polar  coordinate  system  r, 

either  real  or  simulated  antenna  shown  in  Fig.  1  is  that  viewed  on 
rotation.  the  ppi  oscilloscope  with  the  radar  and  the  target  azimuth  angle  at  any 

Their  movement  is  controlled  by  set  at  the  origin.  The  aircraft  ap-  time  T  will  be 
an  instructor  at  a  remote  position,  pearing  on  the  oscilloscope  is  at  P 

The  instructor  presets  the  com-  with  coordinates  r,  ©  defining  its  “  0»  •+•  /  6  A  (3) 

puters  so  that  initially  the  bogey  position.  The  aircraft  has  a  head- 

is  out  of  the  range  of  the  oscillo-  ing  «  and  velocity  v,  which  is  shown  The  term  0  in  Eq.  3  is  taken  from 
scope  and  the  interceptor  is  at  its  resolved  along  and  at  right  angles  the  resolver  output  r©,  which  is 

home  base.  The  instructor  then  to  the  radius  vector  r.  From  the  then  divided  by  r. 

sets  the  speed  and  course  of  the  diagram  it  can  be  seen  that  The  tach^eter  integrators  are 

bogey  so  that  it  will  move  across  3  -  a  -  e  (1)  geared  to  controls  that  present  the 

the  operator’s  oscilloscope.  After  and  coordinates  r,  and  ©r  to  the  oscillo- 

detecting  the  bogey,  the  operator  ^  -  r  -  .  cos  ^  scopes. 

gives  the  proper  interceptor  speed  p  -  r  e  -  p  sin  5  differentiation  is  made  be- 

and  heading  to  the  instructor.  Vf  r  v  sm  tween  ground  range  and  slant  range 

Speed  and  heading  can  be  changed  where  r  and  0  are  the  time  deriva-  since  the  difference  between  the  two 
at  any  time  during  operation,  per-  tives  of  r  and  ©.  is  negligible  for  search  radar  over 

mitting  evasive  action  by  the  The  velocity  control  presents  to  most  of  the  area  covered  and  is  of 
bogey  and  proper  vectoring  of  the  the  computer  a  voltage  e.  An  elec-  appreciable  importance  only  in  a 
interceptor  by  communication  be-  trical  resolver  furnishes  one  out-  small  region  near  the  origin.  This 
tween  the  operator  at  the  oscillo-  put  e  cos  ^  proportional  to  r  and  a  region  usually  cannot  be  observed 
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because  of  the  presence  of  ground 
clutter. 

Computer  Operation 

Figure  2  is  a  schematic  diagram 
of  the  computer  components.  The 
instructor  presets  the  computer  by 
releasing  clutch  No.  1  and  setting 
the  range  indicator  to  the  desired 
initial  range  r*.  The  range  indicator 
is  on  a  shaft  whose  angular  position 
is  directly  proportional  to  the 
range  Vr.  Also  coupled  to  this  shaft 
is  potentiometer  i?,  whose  setting 
determines  the  delay  time  of  the 
trigger  pulse  and  hence  the  target 
range  presented  to  the  oscilloscope. 
The  range  servo  system  is  illus¬ 
trated  in  Fig.  3. 

The  instructor  next  releases 
clutch  No.  2  and  sets  the  knobs 
controlling  aircraft  heading  and 
initial  azimuth  6o.  The  heading 
shaft  is  locked  into  position  and 
the  azimuth  shaft  assumes  the 
position  of  the  aircraft  azimuth  @r 
as  the  aircraft  proceeds  in  flight. 
The  azimuth  shaft  setting  6  is  com- 


FIG.  1 — Aiiciah  position,  hoadinf  and 
velocity  in  polar  coordinate  eyetem  with 
radar  set  at  origin 


bined  with  the  heading  shaft  set¬ 
ting  a  through  a  differential  gear 
whose  output  shaft  assumes  the 
angle  ^  as  required  by  Eq.  1. 

Coupled  to  the  azimuth  shaft  is  a 
differential  synchro  that  receives  an 
electrical  rotation  signal  from 
either  a  real  or  simulated  antenna 
synchro  and  shifts  the  phase  angle 
by  an  amount  ©r  to  represent  in¬ 
dicator-synchro  rotation  slaved  to 
the  antenna  synchro.  The  output 
shaft  of  the  indicator  synchro  has 
a  cam  that  opens  a  switch  to  allow 
video  signals  from  the  pulse  de¬ 


lay  circuit  to  reach  the  oscillo¬ 
scopes.  The  video  signal  can  reach 
the  oscilloscope  only  when  the 
switch  is  open ;  that  is,  when 
the  proper  azimuth  ©r  of  the  air¬ 
craft,  established  by  the  computer, 
and  the  azimuth  angle  ©r  of  the 
ppi  sweep  coincide.  The  azimuth 
servo  system  is  shown  in  Fig.  4. 

The  instructor  next  sets  the  speed 
indicator,  which  is  on  a  Variac 
whose  output  voltage  e  is  propor¬ 
tional  to  the  speed  of  the  aircraft. 
Voltage  e  is  presented  to  a  .re¬ 
solver  whose  shaft  angle  ^  deter¬ 
mines  the  output  of  its  two  wind¬ 
ings  as  e  cos  ^  and  e  sin  ^  respec¬ 
tively.  Since  e  cos  p  is  proportional 
to  dr/dt,  integration  can  be  per¬ 
formed  and  the  comparison  volt¬ 
age  e,  shown  to  tachometer  No.  1 
appears  across  Rt,  a  calibration 
potentiometer.  The  output  shaft 
of  tachometer  integrator  No.  1  is 
coupled  by  clutch  No.  1  to  the  range 
shaft  and  hence  the  range  Vr  is  set 
according  to  Eq.  2. 

Voltage  e  sin  p,  however,  is  pro- 
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portional  to  r6  and  must  be  divided 
by  r  to  produce  a  voltage  propor¬ 
tional  to  0.  Therefore  the  output  < 
sin  p  is  fed  to  the  series  combina¬ 
tion  of  R,  and  R,  so  that  the  cur¬ 
rent  through  the  loop  will  be 

.  «  sin  0 

*  “  B,  +  (4) 

Now  Ri  >>  R,  and  hence  Eq.  4  can 
be  approximated  as 

«  sin 

*  “  B,  ■ 

Since  B,  is  coupled  to  the  range 
shaft  and  its  resistance  is  propor¬ 
tional  to  the  range  r,  it  will  control 
the  current  through  the  loop  and 
the  voltage  appearing  across  B.  will 
be 


ei 


Rt  »  kO 


r0 

r 


Voltage  Ct  proportional  to  6  is  then 
compared  with  the  output  of  tach¬ 
ometer  No.  2  in  the  loop  comprising 
Bh  B«  and  the  amplifier  input.  The 
tachometer  integrator  then  in¬ 
tegrates  0  according  to  Eq.  3  and 
the  output  shaft  of  the  integrator 
is  coupled  to  the  azimuth  shaft  by 
clutch  No.  2.  Resistor  B.  is  variable 
to  calibrate  the  tachometer  output 
to  the  proper  speed. 

The  indicator  synchro  follows  the 
sweep  rotation  and  opens  a  switch 
only  at  the  point  in  its  rotation 
corresponding  exactly  to  the  azi¬ 
muth  0r,  permitting  the  delayed 
trigger  pulse  or  simulated  video  to 
reach  the  oscilloscope.  The  angular 
position  at  which  the  rotating  in¬ 
dicator  synchro  opens  the  switch  is 
determined  by  the  setting  of  the 
differential  synchro  that  is  coupled 
to  the  azimuth  shaft. 

Video  Circuit 

The  pulse  that  triggers  the 
oscilloscope  sweep  is  fed  into  a 
phantastron  circuit  (Fig.  5)  whose 
plate  voltage  is  controlled  by  poten¬ 
tiometer  B»  The  phantastron  circuit 
was  chosen  because  of  the  good 
linear  relationship  between  the 
plate  voltage  of  the  6SA7  mixer  and 
the  time  delay  of  the  trigger  pulse. 
Also,  the  phantastron  is  very  stable 
with  regard  to  small  changes  in 
power-supply  voltage.  The  output 
of  the  phantastron  is  differentiated 
and  fed  through  a  gating  tube  to 
the  video  input  of  the  oscilloscope. 


FIG.  4— AiliBulh.anql«  mito 
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Complementary  Symmetry 


By  ROBERT  D.  LOHMAN 

RCA  Laboratories  Division 
Princeton,  New  Jersey 


K. 


AS  REQUESTED 

Vrhen  this  photograph  first  appeared  in  the  "Industry 
Report"  section  of  the  January  issue  of  ELECTRONICS,  the 
editorial  office  was  deluged  with  requests  for  more  details. 

In  this  article.  Bob  Lohman  describes  the  circuit  of  the 
four-transistor  audio  amplifier  shown  and  explains  in  detail 
the  principle  of  complementary  symmetry  employed 


Transistor  circuitry  has  devel¬ 
oped  with  remarkable  rapidity 
during  the  last  few  years.  A  sig¬ 
nificant  factor  in  this  development 
has  been  the  use  of  analog  and 
duality  concepts  when  converting 
from  vacuum-tube  to  transistor 
configurations.  However,  there  are 
some  transistor  circuits  for  which 
no  vacuum  tube  dual  exists.  The 
complementary  symmetry  principle 
has  yielded  circuits  of  this  type. 

Circuits  employing  complemen¬ 
tary  symmetry  make  use  of  two 
properties  exhibited  by  pnp  and 
npn  junction  transistors.*  These 
properties  may  be  stated  as  fol¬ 
lows: 

(1)  Under  normal  bias  condi¬ 
tions,  the  current  which  flows  in 
each  electrode  of  a  pnp  transistor 
is  the  negative  of  the  corresponding 
electrode  current  in  an  npn  trans¬ 
istor. 

(2)  The  polarity  of  an  input 
signal  necessary  to  increase  con¬ 
duction  in  a  pnp  transistor  is  the 
opposite  of  that  necessary  to  in¬ 
crease  conduction  in  an  npn  trans¬ 
istor. 

It  is  convenient  to  call  the  first 


OUTPUT 

j, 

<  "l 


no.  1 — Piototyp*  circuits  lUuatrals  distinction  bstwssn  static  and  dynamic  symmstry.  Practical  Torsions  oi  thsss  circuits  appear  in 

Fig.  3  and  4 
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Transistor  Circuits 


Combinations  of  npn  and  pnp  junction  transistors  offer  unique  circuit  possibilities 
including  transformerless  class-B  amplification  and  direct  coupling  between  cascaded 
stages  using  a  single  d-c  power  source.  Useful  circuits  are  described  in  detail 

of  these  properties  static  symmetry 
and  the  second  dynamic  symmetry. 

The  circuits  to  be  described  fall  in¬ 
to  three  classes:  those  which  use 
only  static  symmetry,  those  which 
use  only  dynamic  symmetry,  and 
those  which  use  both  simultane¬ 
ously. 

Since  the  small-signal  equivalent 
circuits  of  the  two  types  of 
transistors  are  identical,  the  ad¬ 
vantages  to  be  gained  by  'ising 
symmetrical  circuits  are  found  in 
biasing  techniques  and  large-signal 
operation. 

Circuits 

The  following  circuits  have  been 
designated  as  either  prototype  or 
practical.  It  is  desirable  to  inject 
a  word  of  caution  concerning  the 
practical  circuits.  The  schematic 
diagrams  and  performance  charac¬ 
teristics  are  for  particular  ampli¬ 
fiers  built  in  the  laboratory  to  be 
used  with  experimental  transistors. 

In  some  of  these  circuits,  especially 
the  class-B  amplifier  of  Fig.  7,  con¬ 
siderable  selection  of  the  trans¬ 
istors  was  necessary  to  obtain 
satisfactory  performance.  It  should 


FIG.  2 — CIou-A  power  atago  with  dy¬ 
namic  and  static  aymmatry  rasistonco  oi  300  ohaaa  and  powar  ontpnt  of  100  mw 


FIG.  4 — Pulsa  ampliliar  conaarta  0.2S-aolt  Input  half  alna-woaa  to  20  Tolt  pnlaa. 
Nota  uaa  oi  alngla  battary  and  direct  coupling 


FIG.  S— -Circuit  prorldas  17-db  Toltaga  and  34.3-db  powar  galas  wMi  Input 
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FIG.  8 — Prototyp*  of  clow-B  powar  output  circuit  using  lour  FIG.  7 — Addition  of  input  resistors  to  circuit  of  Fig.  6  improTos 

troasiators  and  emploring  overall  feedback  performance  os  shown  in  Table  1.  Power  output  is  500  mw  9  i 


not  be  inferred  that  equivalent  per¬ 
formance  can  always  be  expected 
from  presently  available  com¬ 
mercial  units. 

Prototype  Circuits 

Fifirure  1  shows  two  prototype 
circuits  which  illustrate  the  dis¬ 
tinction  between  static  and  dy¬ 
namic  symmetry.  The  first  of  these 
(A),  which  uses  only  static  sym¬ 
metry,  may  be  considered  a  class-A 
amplifier.  In  this  case,  the  single 
positive  voltage  source  serves  to 
supply  collector  voltage  for  both 
transistors.  In  addition,  the  polar¬ 
ity  of  the  collector  current  of  the 
npn  unit  is  correct  to  bias  the  pnp 
unit  in  the  conduction  range  neces¬ 
sary  for  class-A  operation. 

The  second  circuit  (Fig.  IB) 
shows  how  dynamic  symmetry  may 
be  employed  to  advantage.  It  is  as¬ 
sumed  that  the  amplifier  is  to  be 
used  to  amplify  narrow,  positive 
pulses.  Under  these  conditions,  it 
is  desirable  that  the  transistors 
conduct  only  for  the  duration  of  the 
pulse.  Both  units  are  therefore 
biased  just  at  cutoff.  The  applica¬ 
tion  of  a  positive  pulse  to  the  base 
of  the  npn  unit  results  in  conduc¬ 
tion  in  both  units  and  in  the  de¬ 
velopment  of  a  positive  pulse  across 
the  load  resistor. 

Push-Pull 

Figure  2  shows  a  prototype 
circuit  which  uses  both  static  and 
dynamic  symmetry.  In  this  case, 
the  circuit  is  to  serve  as  a  Class-A 
power  output  stage.  To  maximize 
the  efficiency  of  power  output 
amplifiers,  it  is  necessary  to  pre- 
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vent  zero-signal  d-c  current  from 
flowing  in  the  load.  In  conventional 
circuits  this  is  done  by  employing 
impedance  coupling,  or,  more 
usually,  by  using  an  output  trans¬ 
former.  The  static  symmetry  found 
in  npn  and  pnp  transistors  permits 
the  same  result  to  be  accomplished 
with  direct  coupling.  The  zero- 
signal  current  which  flows  out  the 
collector  of  the  pnp  unit  flows  in  the 
collector  of  the  npn  unit  and  there 
is  therefore  no  d-c  current  in  the 
load. 

Because  of  the  dynamic  sym¬ 
metry,  push-pull  operation  is  pos¬ 
sible  with  a  single-ended  input 
signal.  When  a  positive-going  volt¬ 
age  is  applied  to  both  bases  simul¬ 
taneously,  the  current  flowing  in 
the  pnp  unit  is  decreased,  while 
that  in  the  npn  unit  is  increased. 
The  resulting  unbalanced  current 
flows  through  the  load.  Thus  the 
amplifier  provides  a  single-ended 
push-pull  output  without  benefit  of 
either  a  phase  inverter  or  an  out¬ 
put  transformer. 

Useful  Circuits 

Practical  embodiments  of  the 
three  prototype  circuits  described 
above,  as  well  as  their  measured 
performance  characteristics,  are 
shown  in  Fig.  3,  4  and  6.  For  the 
class-A  amplifier  (Fig.  3  and  5), 
the  additional  components  are  used 
to  stabilize  the  operating  point  of 
the  transistors*.  For  the  pulse  am¬ 
plifier  (Fig.  4),  the  bias  batteries 
of  the  prototsrpe  circuit  have  been 
eliminated  because  it  is  possible  to 
realize  cutoff  to  the  extent  neces¬ 
sary  simply  by  providing  a  rela- 


FIG.  8 — Cunr*  ahowa  harmonic  diator- 
tion  in  claaa-B  omplifiar 


tively  low  resistance  path  between 
base  and  emitter. 

Class  B  Circuit 

Figure  6  shows  the  prototype  of 
a  class-B  power-output  circuit 
using  four  transistors  and  employ¬ 
ing  overall  negative  feedback.  ^The 
stabilizing  action  of  the  feedback 
may  be  understood  by  assuming 
that  an  unbalance  in  the  output 
current  exists  so  as  to  make  the 
load  positive  with  respect  to 
ground.  The  current  leaving  the  col¬ 
lector  of  the  pnp  output  unit  is 
therefore  larger  than  the  current 
entering  the  collector  of  the  npn 
unit.  If  the  base  potential  of  the 
input  transistors  is  held  relatively 
fixed  (at  ground) ,  the  positive  volt¬ 
age  across  the  load  appears  as  bias 
on  these  transistors  and  causes  the 
pnp  unit  to  increase  conduction  and 
the  npn  unit  to  decrease  conduction. 
The  current  in  the  output  npn  unit 
is  thereby  increased  while  that  of 
the  output  pnp  unit  is  decreased. 
The  action  continues  until  the  un¬ 
balanced  current  is  just  sufficient 
to  supply  an  error  signal  to  the 
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FIG.  9 — CompUt*  circuit  oi  tr  Tcrticol  duiluction  arttom  •mployinq  tronalator  in  compUmantorr  aynunatry  for  cloaa-B  output  coaaactad 

diractiy  to  dailactlca  yoka 


feedback  mechanism  involved. 

The  fact  that  a  small  but  definite 
error  signal  is  required  to  equalize 
an  original  unbalance  results  in 
biasing  one  of  the  transistors  to 
conduction  (the  input  pnp  unit  in 
the  above  example)  while  the  other 
one  is  cut  off.  The  accompanying 
discontinuity  sometimes  results  in 
cross-over  distortion  which,  though 
small  in  terms  of  total  harmonic 
content,  may  be  objectionable  be¬ 
cause  of  the  presence  of  certain 
high-order  harmonics.  By  permit¬ 
ting  the  bases  of  the  two  input 
transistors  to  assume  different  po¬ 
tentials,  the  distortion  may  be  de¬ 
creased  to  negligible  importance. 
Figure  7  shows  a  method  for  ac¬ 
complishing  this  by  adding  two  re¬ 
sistors  to  the  input  circuit. 

The  leakage  current  across  the 
collector  junctions  flows  through 
these  resistors  and  generates  a 
slight  forward  bias  for  each  tran¬ 
sistor.  The  emitters  of  both  units 
can  therefore  emit  minority  car¬ 
riers.  The  recombination  of  these 
carriers  will  decrease  the  original 
base  current  and  thereby  reduce 
the  original  bias,  but  the  equilib¬ 
rium  condition  is  always  such  that 
base  current  reversal  is  avoided 
until  the  application  of  a  signal. 
A  smooth  transition  then  takes 
place  from  one  transistor  to  the 
other  and  the  discontinuity  is  elimi¬ 
nated.  Table  I  shows  the  results  of 
measurements  made  on  a  particular 
amplifier  with  and  without  the  re¬ 
sistors  for  a  power  output  of  62 
mw  into  a  16-ohm  resistive  load. 
The  improvement  effected  is  ap¬ 
parent. 


At  high  power  outputs  distortion 
caused  by  other  effects  predomi¬ 
nates  and  performance  with  and 
without  the  resistors  is  essentially 
the  same. 

PeHormance 

In  practice,  in  the  temperature 
range  from  70  F  to  100  F,  the  zero- 
signal  output  currents  vary  from 
5, to  30  ma.  Since  the  peak  currents 
at  full  output  reach  360  ma,  oper¬ 
ation  is  still  essentially  class-B 
even  at  the  higher  value.  The  nega¬ 
tive  feedback  serves  to  equalize 
the  zero-signal  current  but  cannot 
control  its  magnitude  because  only 
the  unbalanced  current  provides  an 
error  signal.  Dynamically,  feed¬ 
back  reduces  distortion,  limits  the 
voltage  gain  to  unity,  increases  the 
input  resistance,  and  decreases 
the  output  resistance.  The  power 
gain  of  the  amplifier  is  thus  the 
ratio  of  the  input  resistance  to 
the  load  resistance. 

With  a  load  of  16  ohms,  gains 


Table  I — ^Harmonic  Distortion  of 
Circuit  in  Fig.  7 


Order  of 

Pn'cent  Distortion 

Harmonic 

R  -  3.3K 

R  -  0 

2 

2.5 

1.3 

3 

•  0.8 

1.5 

4 

0.2 

0.5 

5 

— 

0.9 

6 

— 

0.3 

7 

— 

0.5 

8 

— 

0.2 

9 

— 

0.3 

10 

— 

0.2 

11 

— 

0.2 

in  the  order  of  30  db  have  been 
obtained.  Modifications  of  feed¬ 
back  have  given  gains  up  to  48  db, 
but  it  is  easier  to  provide  gain  at 
low  levels  than  in  the  power  stage 
itself,  and  most  of  the  circuits 
built  have  utilized  100-percent 
feedback.  Figure  8  shows  the  dis¬ 
tortion  versus  power  output  char¬ 
acteristic  of  one  model  of  the 
amplifier  when  working  into  a  20- 
ohm  resistive  load.  The  frequency 
response  is  flat  from  0  to  30  kc. 

TV  CircuHt 

Symmetrical  amplifiers  are  well 
suited  to  television  vertical  deflec¬ 
tion  systems'.  In  this  application, 
it  is  possible  to  obtain  push-pull 
operation  without  an  output  traos- 
fosmer  or  phase  inverter  and  at 
the  same  time  avoid  any  decenter¬ 
ing  current  in  the  yoke.  A  modifi¬ 
cation  of  the  basic  class-B  circuit 
described  above,  together  with  an 
oscillator  to  supply  a  sawtooth  volt¬ 
age  waveform  is  shown  in  Fig.  9. 
This  circuit  provided  a  160-ma 
peak-to-peak  output  with  good 
linearity  in  a  standard  65-ohm 
vertical  yoke.  At  full  output,  the 
d-c  current  drain  from  each  12-volt 
battery  was  28  ma.  For  ideal 
class-B  operation,  the  ratio  of  peak 
current  to  average  current  is  4  to 
1  because  of  the  half  cycle  during 
which  no  conduction  takes  place. 
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-Hond-lMd  gaglag  unit  maaaurM  thr**  dimansiont  of  smoll 
odd-shopod  parti  in  on*  opiration 


FIG.  2 — Parti  pan  through  loniing  hiadi  and  aro  droppod  Into 
propot  dlipoial  chut#  lol  by  moaiuring  unit 


Examples  of  high-speed  automatic  gaging  and  sorting  using  electronic  equipment  and 
special  gages  for  operating  at  speeds  up  to  400  pieces  per  minute.  Cages  tied  to  machine 
controls  give  automatic  production  with  no  rejections 


Enffineerinff  Dept.,  Federal  Producte  Corp.,  Providence,  E.  1. 


TO  TAKE  best  advantage  of  high 
measuring  speeds  made  possible 
by  the  use  of  electronic  gages 
the  special  requirements  of  the 
parts  being  gaged  must  be  consid¬ 
ered.  For  small  parts  of  irregular 
sfiape,  a  hand-fed  gage  may  be  most 
practical.  Regular  parts  such  as 
ball  bearings  can  be  fed  from  a 
hopper,  passing  under  the  sensing 
head  at  the  rate  of  400  per  minute. 

This  article  will  consider  the  use 
of  electronic  gaging  in  a  variety  of 
applications,  including  completely 
automatic  units  where  the  gage 
controls  the  operation  of  the  pro¬ 
duction  machine.  The  sensing 
heads  used  have  been  described 
in  “Precise  Parts  Sorting  on 
Production  Lines”  Electronics, 
July  1968,  pl42. 


The  gages  shown  in  Pig.  1  and  2 
are  hand-loaded  units  designed  to 
measure  two  diameters  and  one 
length  in  a  single  operation.  The 
parts  being  measured  are  small, 
comparable  in  size  to  pinions  used 
in  small  clocks.  The  irregular 
shapes  make  hand  loading  neces¬ 
sary. 

When  a  part  has  been  positioned 
for  gaging,  a  motor-driven  slide 
carries  the  part  to  the  gaging  sta¬ 
tion,  stops  momentarily  while  the 
measurement  is  taken,  then  con¬ 
tinues  its  advance,  dropping  the 
measured  part  into  correct  disposal 
chute  set  by  the  power  unit.  These 
gages  are  capable  of  operating  at 
rates  of  up  to  60  pieces  per  minute, 
but  difficulty  in  handling  the  work- 
pieces  limits  the  effective  gage  rate 


to  about  40  to  50  pieces  per  minute. 

Other  types  of  material,  such  as 
mica,  are  almost  impossible  to  hop¬ 
per-feed  economically.  In  cases 
such  as  this  it  is  also  advisable  to 
use  hand-loading  methods.  The 
semi-automatic  mica  sorting  gage 
in  Fig.  3  and  4  has  enjoyed  wide 
acceptance  in  the  mica  industry  for 
this  type  of  work.  Sheet  mica  is 
placed  between  the  normally  open 
gage  contacts.  Inserting  the  mica 
interrupts  the  light  to  a  phototube, 
initiating  the  gage  cycle.  A  solen¬ 
oid-operated  cam  closes  the  gage 
contacts,  and  a  thickness  measure¬ 
ment  is  made.  The  spindle  con¬ 
tacts  open  and  the  mica  drops 
into  one  of  eight  trapdoors  preset 
by  the  classifier. 

Sorting  mica  with  a  mechanical 
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FIG.  3 — Mica-Borting  gag*  in*a*ui*«  thicks***  of  mica  and  FIG.  4 — InlarrupHon  of  light  b*am  op*rat**  motor  to  bring  thlck- 
op*rat*s  trapdoor  to  prop*r  dl*po*al  bln  n***-**n*lng  contact*  agaln*t  mica  *h**t 


Sorting  Applications 


dial  indicator  gage  requires  about 
three  to  four  months  operator  ex¬ 
perience  to  achieve  a  rate  of  about 
50  to  60  pieces  a  minute.  It  is  also 
attended  by  errors  due  to  operator 
fatigue  or  inattention.  With  the 
automatic  mica-sorting  gage,  the 
operator  can  achieve  a  rate  of  be¬ 
tween  100  and  120  pieces  per  minute 
after  less  than  one  week’s  experi¬ 
ence,  with  no  possibility  of  mis-sort- 
ing  due  to  operator  inattention. 

Magazine-Loaded  Gages 

Some  types  of  parts  are  suited 
for  magazine  loading.  Ball-point- 
pen  ink  tubes  about  i  inch  in  diam¬ 
eter  and  approximately  2i  to  3  in. 
long  are  examples  of  this.  Contin¬ 
uously  rotating  notched  wheels  on 
the  gaging  unit  in  Fig.  6  pick  up 
ink  tubes  one  at  a  time  from  the 
magazine  and  pass  the  pieces  thru 
the  measuring  contacts.  The  length 
signal  is  obtained  by  a  contact 
feeler.  The  feeler  controls  an  ac- 
cept-reject  switch  that  seta  the  cor¬ 
rect  disposal.  This  type  of  gage  can 
measure  length  or  diameter  of  such 
pieces  at  a  rate  of  about  60  pieces 
per  minute. 

Other  parts,  such  as  20-mm  pro¬ 


jectiles,  cannot  be  hopper-fed  be¬ 
cause  of  possible  damage  to  the  fin¬ 
ished  piece.  A  magazine-loaded  gage 
to  measure  the  various  dimensions 
of  20-mm  projectiles,  such  as  tail 
diameter,  crimping  groove,  rotating 
band,  body,  nose  diameter  and  sev¬ 
eral  lengths  is  shown  in  Fig.  6.  The 
unmeasured  work-pieces  are  hand- 
loaded  into  a  magazine.  The  pieces 
are  picked  up  by  a  notched  wheel, 
carried  around  and  deposited  on  an 
indexing  chain.  The  parts  are  then 
carried  through  the  successive 
measuring  stations.  At  each  sta¬ 
tion  the  size  impulse  for  the  partic¬ 
ular  workpiece  is  impressed  upon  a 
mechanical  memory  of  the  t3rpe 
shown  in  Fig.  7.  The  indexing 
chain  and  the  memory  wheel  ad¬ 
vance  at  proportional  rates.  When 
the  workpiece  arrives  in  front  of 
its  predestined  disposal,  the  mem¬ 
ory  pin  associated  with  that  work- 
piece  actuates  a  switch.  The  switch 
operates  the  solenoid  kicker  to  push 
the  workpiece  into  the  correct  dis¬ 
posal  chute.  This  gage  can  measure 
the  seven  dimensions  of  a  projectile 
at  rates  up  to  6,000  pieces  per  hour. 

Figure  8  illustrates  a  completely 
automatic  hopper-fed  gage  for  sort¬ 


ing  cylindrical  loud-speaker  mag¬ 
nets  according  to  length  and  dia¬ 
meter.  The  parts  to  be  measured 
are  placed  in  a  hopper  where  they 
are  oriented  and  fed  into  the  gage. 
A  reciprocating  pusher  moves  one 
piece  at  a  time  into  gaging  position. 
The  succeeding  workpiece  displaces 
the  first,  which  then  drops  down 
the  preset  disposal  chute  to  the 
proper  bin.  A  gage  of  this 
type  produces  up  to  6,000  measured 
parts  per  hour  and  requires  no  at¬ 
tention  except  to  keep  the  hopper 
loaded  and  disposal  bins  unloaded. 

Bearing  Gage 

Figure  9  shows  a  similar  hopper- 
fed  gage  designed  for  gaging  needle 
bearings  at  a  high  rate  of  speed. 
The  bearings  have  a  simple  sym¬ 
metrical  shape,  making  it  possible 
to  hopper-feed  them  at  rates  in  ex¬ 
cess  of  400  pieces  per  minute.  The 
gage  measures  the  diameter  of  the 
pieces,  sorting  into  six  categories 
of  0.0001  in.  variation,  plus  over 
and  under.  Similar  rates  are  feasi¬ 
ble  for  other  parts  provided  the 
pieces  can  be  fed  that  fast.  Un¬ 
measured  workpieces  are  loaded 
into  the  hopper,  oriented  and  fed 
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FIQ.  5 — Ball-point  pon  tubos  In  aui9aslBO-iod  moanirlng  unit  aro  FIG.  B— Gafo  for  20-mni  proiocttlos  moaaurn  mtod  difforont 
carriod  to  moaaurlng  pooltlon  by  notchod  whool  dimonsiont  and  sort*  parta  at  rate*  up  to  S.OOO  por  hour 
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end  to  end  down  the  feed  tube.  At 
the  bottom  of  this  tube,  parts  are 
stacked  side  by  side  in  the  maga¬ 
zine.  A  notched  feed  wheel  picks 
up  one  piece  at  a  time  and  carries 
it  through  the  gaging  station.  Size 
signal  is  impressed  upon  a  me¬ 
chanical  memory  rotating  in  syn¬ 
chronism  with  the  feed  wheel. 
When  the  measured  piece  is  in 
position  at  the  correct  disposal, 
the  memory  opens  the  trap  door. 

Future  of  Automatic  Gaging 

The  previous  discussion  has  been 
concerned  with  taking  parts  which 


have  been  produced  at  some  process 
or  other,  bringing  them  over  to  an 
automatic  inspection  machine  and 
sorting  them  out.  While  this  is  an 
improvement  over  hand  methods, 
even  this  procedure  can  be  im¬ 
proved.  The  first  goal  is  to  bring 
the  gage  to  the  machine  and  have 
the  parts  come  from  the  manufac¬ 
turing  operation  into  the  sorter  and 
then  be  packaged. 

On  manufacturing  processes 
suitable  for  such  control,  a  gage 
mounted  on  the  production  machine 
could  automatically  adjust  the  ma¬ 
chine  so  that  all  parts  are  manu¬ 


factured  within  the  required  toler¬ 
ance,  eliminating  further  sorting. 

An  example  of  equipment  de¬ 
signed  to  minimize  work  handling 
is  a  gage  shown  in  Fig.  10  installed 
to  measure  workpieces  as  they  come 
from  a  centerless  grinder.  Hard 
rubber  tubes  pass  between  the  gag¬ 
ing  rollers  and  are  measured  for 
diameter  over  their  full  length.  A 
continuous  size  indication  is  pro¬ 
vided  by  an  electronic  gage  and  sig¬ 
nal  lights.  This  gage  installation 
incorporates  washing  facilities  to 
remove  grit  from  the  parts  before 
measuring.  The  gage  is  also  pro¬ 
vided  with  a  small  electrical  time 
delay,  permitting  it  to  overlook 
minor  variations  along  the  length 
of  the  work. 


FIG.  • — Bapldly  rolotiag  wb**!  eanlM  a— dla  bearing  pari 
nriag  hnod  at  rain  of  400  pnr  ndanln 


FIG.  10 — Oogn  monatod  oa  eaatarlaaa  grinder  condanoasly  monl- 
lots  ontpnl  of  production  machine 
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FIG.  7 — Movobl*  plus  on  momory  unit  carry  dimonsionol  Iniorma-  FIG.  t — Hoppor-fnd  gaqtnq  unit  sorts  loudspnakor  pwmonont 
tlon  and  sot  chutos  for  proper  parts  disposal  magnets  according  to  length  and  diameter 


In  the  manufacture  of  instrument 
bearing  jewels  it  is  necessary  to 
control  the  outside  diameter  of  the 
pieces  very  carefully.  The  jewels 
are  strung  on  a  bow-like  fixture 
mechanically  held  between  the 
wheels  of  a  grinder.  After  the 
jewels  are  ground  for  a  predeter¬ 
mined  length  of  time,  the  bow  is 
moved  from  between  the  grinding 
wheels.  At  this  time  the  gaging 
unit  shown  in  Fig.  11  mechanically 
moves  into  position  over  the  jewels, 
obtains  a  size  signal  by  means  of 
the  electronic  gage  head  and  trans¬ 
mits  that  information  to  the 
grinder  through  a  classifier.  If  the 
jewels  are  to  size,  the  gaging  unit 
stops  the  grinding  machine  and 
sounds  a  warning  to  the  operator. 


If  the  jewels  are  still  oversize,  the 
gage  actuates  the  grinder  for 
another  grinding  cycle. 

A  gage  which  automatically  con¬ 
trols  a  machine  so  as  to  produce 
nothing  but  acceptable  workpieces 
uses  a  continuous-grinding  gage 
mounted  to  measure  workpieces 
leaving  a  large  parallel-disk 
grinder.  The  gage  is  mounted  so 
that  each  workpiece  passes  through 
the  gage  contacts  after  passing  be¬ 
tween  the  grinding  wheels.  The 
gaging  unit  is  tied  into  the  machine 
controls  so  that  the  grinder  is  auto¬ 
matically  adjusted  as  workpieces 
approach  size  limit.  Adjustment  is 
made  to  each  grinding  wheel  alter¬ 
nately.  Addition  of  the  gage  to  the 
grinder  helps  to  make  a  fully  auto¬ 


matic  machine  which  will  produce 
within-size  parts. 

Another  example  of  a  gage  tied 
to  machine  controls  is  shown  in  Fig. 
12.  This  gage  continuously  meas¬ 
ures  the  outside  diameter  of  the 
plastic  coating  on  wire  passing 
through  gage  rollers.  In  plastic  ex¬ 
trusion,  the  coating  thickness 
can  be  controlled  by  adjusting  the 
takeup  capstan  speed.  The  gage  is 
tied  into  the  machine  to  automat¬ 
ically  speed  up  or  slow  down  the 
capstan,  thereby  making  the  neces¬ 
sary  corrections  to  bring  the  wire 
back  to  size.  Gage  limits  are  usu¬ 
ally  set  inside  commercial  tolerance 
limits,  causing  the  gage  to  antici¬ 
pate  and  keeping  all  the  wire  within 
commercial  limits. 
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THE  FRONT  COVER — Ohio  Stolo  radio-ioloacopo  antonna.  consisting  of  48  Mt.  Wilson  photo  of  Crab  Nebula,  a 
helical  beam  antennas  mounted  on  o  steel  ground  screen  180  feet  long.  The  antenna  supemoTa  or  exploded  star.  This  was 

is  balanced  with  counterweights  and  pivoted  on  its  long  (east-west)  axis  so  that  the  first  radio  discrete  source  other  than 

all  parts  of  heavens  observable  from  latitude  of  Columbus,  Ohio  can  be  scanned  the  sun  that  could  be  seen 
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FIG.  1 — Electromagnetic  spectrum  with  logarithmic  wavelength  scale,  showing  FIG.  2 — Measured  power  pottems  of 
regions  for  which  the  earth's  atmosphere  is  tronsparent  OSU  radio-telescope  ontenna 
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FIG.  4 — Celestial  sphere,  showing  intensity  of  background  radio  radiation  of 
extraterrestrial  origin  as  observed  with  OSU  radio  telescope  at  250  me.  Moximum 
intensity  occurs  in  the  direction  of  the  center  of  our  galaxy.  Solid  circles  show 
radio  stars.  Dashed  lines  indicate  locations  of  a  few  visible  constellotions 


FIG.  3 — Idealised  single-lobe,  spUt-Iobe 
and  difference-type  antenna  patterns 
nsed  In  radio  exploitation  of  celestial 
objects  thousands  of  light-years  away 
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Broadside  array  of  48  helical  beam  antennas  mounted  on  pivoted  ground  screen  gives 
beam  width  of  1.2  deg  at  250  me  for  scanning  outer  space  to  pick  up  radio  signals 
emitted  by  exploding  stars  and  other  celestial  objects 


The  earth’s  atmosphere  is 
transparent  to  light,  certain  in¬ 
frared  bands, and  to  radio  wave¬ 
lengths  between  about  1  centimeter 
and  20  meters  but  is  opaque  to 
other  wavelengths.  These  trans¬ 
parent  bands  are  the  windows  in 
our  atmosphere  through  which 
radiation  can  be  received  from 
outer  space.  Their  locations  in  the 
electromagnetic  spectrum  are 
show'n  in  Fig.  1. 

Most  of  the  information  about 
the  universe  outside  the  earth  has 
been  obtained  by  optical  observa¬ 
tions.  The  presence  of  radio  radi¬ 
ations  from  outer  space  was  first 
noted  about  20  years  ago.*  From 
this  discovery  has  grown  the  new 
science  of  radio  astronomy,  which 
involves  the  observation  of  celestial 
objects  by  the  radio  waves  that 
they  emit.*  **  From  analogy  to  op¬ 
tics,  the  antenna  with  associated 
equipment  for  receiving  these 
waves  is  often  called  a  radio  tele¬ 
scope. 

Recent  Advances 

The  origin  of  the  wavqs  detected 
with  radio  telescopes  is  for  the 
most  part  a  matter  of  conjecture. 
The  received  radiations  may,  how¬ 
ever,  be  classified  into  two  types: 
(1)  radiation  from  discrete 
sources',  (2)  a  general  background 
radiation  not  resolvable  into  dis¬ 
crete  sources. 

Although  the  sun  is  a  discrete 
source,  no  others  had  been  detected 
until  1948.’  *  Since  that  time  sev¬ 
eral  hundred  have  been  found. 
Some  of  the  discrete  sources  are  of 
small  angular  extent  (a  few 
minutes  of  arc  or  less)  and  are 
called  point  sources  or  radio  stars, 
while  others,  termed  extended 
sources,  may  be  several  degrees  in 
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extent  as  measured  from  the  earth. 

Only  a  few  discrete  sources  have 
been  identified  with  visible  objects 
and  their  nature  is  one  of  radio 
astronomy’s  most  challenging  prob¬ 
lems.  The  first  and  most  certain 
identification  is  that  of  a  strong 
discrete  source  in  the  constellation 
Taurus  with  the  Crab  Nebula, 
which  is  the  gaseous  remnant  of  a 
supernova  or  exploded  star.  The 
explosion  of  this  star  was  observed 
by  Chinese  astronomers  in  1064 
AD  when  it  flared  up  to  such 
brightness  that  it  could  be  seen  in 
broad  daylight.  This  billowing 
mass  of  gas  is  still  expanding  at  a 
tremendous  rate  and  is  apparently 
a  strong  source  of  radio  waves. 

The  background  radiation  ap¬ 
pears  to  have  a  continuous  spec¬ 
trum  observable  throughout  most 
of  the  radio  window.  It  has  its 
maximum  intensity  in  the  direction 
of  the  center  of  our  galaxy.  In 
addition  ti.ere  is  a  single-frequency 
radiation  at  a  21-cm  wavelength 
emitted  by  interstellar  hydrogen.* 

Although  part  of  the  background 
radiation  at  wavelengths  other 
than  21  cm  may  be  due  to  emission 
from  interstellar  matter,  it  is  prob¬ 
able  that  much  of  it  is  the  ^  inte¬ 
grated  effect  of  many  discrete 
sources  too  weak  or  close  together 
to  be  resolved  by  present  tech¬ 
niques. 

Not  only  has  much  knowledge  of 
astronomical  significance  been  ob¬ 
tained  by  radio  astronomers  but 
also  considerable  information  of 


immediate  practical  application. 
For  example,  the  galactic  radio 
surveys  have  established  minimum 
noise< levels  for  very  high  frequen¬ 
cies,**  while  solar  observations  have 
yielded  much  data  on  the  sun’s 
effect  on  terrestrial  communica¬ 
tion.  Furthermore,  studies  of  the 
‘fluctuations  in  intensity  of  radio 
stars,  similar  to  the  twinkling  of 
visible  stars,  have  produced  in¬ 
formation  about  ionospheric  dis¬ 
turbances.” 

05U  Radio  Telescope 

A  new  radio  telescope  was  com¬ 
pleted  last  October  at  the  Ohio 
State  University.  The  antenna  is 
a  broadside-array  type  consisting 
of  48  right-handed  helical  beam  an¬ 
tennas'*  mounted  on  a  steel  ground 
screen  160  feet  long  by  12  feet 
wide.  Each  helix  has  10  turns  and 
is  15  inches  in  diameter  by  10  feet 
in  length.  The  helical  beam  anten¬ 
nas'*  have  the  advantage  of  a  wide 
bandwidth  (200  to  300  me)  and 
negligible  mutual  coupling. 

Each  helix  is  matched  to  a  120- 
ohm  coaxial  cable  (RG-63/U). 
Each  group  of  six  helices  is  con¬ 
nected  through  a  short  length  of 
this  cable  to  an  exponentially  tap¬ 
ered  broad-band  transformer  which 
matches,  in  turn,  to  a  60-ohm  coax¬ 
ial  cable.  There  are  eight  of  these 
transformers,  and  equal  lengths  of 
50-ohm  cable  (RG-17/U)  run 
underground  from  each  trans¬ 
former  to  the  receiving  equipment 
situated  in  the  van  adjacent  to  the 
antenna.  All  eight  cables  can  be 
connected  in  parallel  at  the  receiver 
so  that  the  pattern  is  a  single  lobe 
with  its  maximum  in  line  with  the 
helix  axes.  The  beam  width  be¬ 
tween  half-power  points  at  260  me 
is  1.2  degrees  in  right  ascension 
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wavelength  of  coaxial  line  in  series 
with  the  cables  to  either  half  of  the 
array  a  split-lobe  pattern  is  ob¬ 
tained,  as  illustrated  by  the  dashed 
pattern  in  Fig.  3.  By  observing  a 
particular  source  on  some  days 
with  a  single-lobe  pattern  and  on 
other  days  with  a  split-lobe  pattern, 
it  is  possible  to  deduce  the  angular 
size  of  the  source.  Rapid  switch¬ 
ing  from  one  type  of  pattern  to  the 
other  is  also  employed,  as  described 
later. 


and  17  degrees  in  declination. 

The  measured  patterns  obtained 
with  the  sun  as  the  source  are 
shown  in  Fig.  2.  The  distance  of 
the  sun  (93,000,000  miles)  is  more 
than  sufficient  to  insure  that  a  far- 
field  or  Fraunhofer  pattern  is  ob¬ 
tained.  However,  the  sun  is  not  a 
point  source;  it  subtends  an  angle 
of  about  i  degree,  so  that  the  meas¬ 
ured  main  lobe  (Fig.  2)  is  slightly 
broader  and  the  minor  lobes  some¬ 
what  smaller  than  for  a  point 
source. 

Since  ephermeris  tables  are  avail¬ 
able  giving  the  time  of  transit 
of  the  sun  on  any  day,  it  is  possible 
to  determine  the  presence  of  any 
deviation  of  the  antenna  pattern 
from  the  perpendicular  to  the  ar¬ 
ray  axis  by  comparing  the  epher- 
meris  and  observed  times  of 
transit.  If  no  tilt  is  present,  all 
helices  are  in  phase,  as  they  should 
be  for  a  simple  broadside  array. 
Actually,  the  presence  of  sunspots 
and  ionosphere  disturbances  makes 
it  necessary  to  average  the  ob¬ 
served  transits  for  several  days  if 
an  accuracy  better  than  a  few  sec¬ 
onds  (in  time)  is  desired. 

By  inserting  an  additional  i 
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FIG.  5 — Sketch  oi  our  island  universe 
or  galaxy,  showing  the  sun's  position 
in  one  of  the  spiral  amu 


Obserrations 

As  soon  as  twelve  helices  had 
been  installed  (August  1962),  a 
survey  of  the  background  radiation 
was  begun.  Results  are  shown  in 
Fig.  4.  This  map  shows  the  celes¬ 
tial  sphere  on  an  Aitoff  projection. 
The  pole  or  north  star  (declination 
90  deg)  is  at  the  top  of  the  map, 
while  the  horizontal  center  line 
(declination  0  deg)  is  the  projec¬ 
tion  of  the  earth’s  equator  on  the 
celestial  sphere.  The  horizontal 
coordinate  is  the  right  ascension, 
expressed  in  hours,  increasing 
from  right  to  left  since  the  merid¬ 
ian  moves  in  this  direction  across 
the  sky  as  the  earth  rotates. 


The  contours  are  equal-intensity 
lines  indicating  the  strength  of  the 
received  radiation,  expressed  in 
10'“  watts  per  square  meter  per  cps 
bandwidth  per  square  degree  of 
subtended  solid  angle.  It  is  sig¬ 
nificant  that  the  high-intensity  con¬ 
tours  lie  close  to  the  plane  of  our 
galaxy  (galactic  equator)  shown 
by  the  heavy  line.  The  low-intens¬ 
ity  contours  show  a  tendency  to 
deviate  quite  far  from  the  galactic 
equator,  perhaps  indicating  concen¬ 
trations  of  matter  close  to  our  solar 
system  at  high  galactic  latitudes. 

The  peninsula-like  contours  in 
the  region  of  Cygnus  may  be  taken 
as  evidence  of  the  fact  that  the 
solar  system  is  situated  in  a  spiral 
arm  of  our  galaxy.  Thus,  when 
observing  in  the  direction  of  Cyg¬ 
nus  we  are  looking  along  a  spiral 
arm  and,  hence,  at  a  very  consider¬ 
able  concentration  of  matter. 

Our  galaxy  is  an  aggregation  of 
millions  of  stars,  with  a  central  flat 
disc  about  50,000  light  years  in 
diameter  that  turns  like  a  great 
wheel  in  space.  Long  plumes  or 
spiral  arms  trail  out  from  the  cen¬ 
tral  disc  to  an  overall  diameter  of 
about  100,000  light  years.  The  sun 
with  its  planets  is  situated  in  a 
spiral  arm,  as  suggested  in  Fig.  6. 
The  size  of  the  solar  system  is  very 
small  compared  with  the  galaxy. 

Values  of  galactic  longitude  In 
degrees  are  shown  around  the 
dashed  circle  in  Fig.  5  and  also 
along  the  galactic  equator  in  Fig. 
4.  The  center  of  the  galaxy  is  at 
a  longitude  of  327  deg,  while  the 
spiral  arm  in  Cygnus  is  at  about 
45  deg. 

Since  we  are  situated  inside  our 
own  galaxy  it  is  not  possible  to 
view  it  as  in  Fig.  6.  However,  it  is 
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FIG.  6 — Mt.  Palomar  photoqraph  oi  a 
n*iqhboriii9  galaxy,  MSI  in  Ursa  Major, 
which  our  golaxy  may  roBombU 


possible  to  observe  vast  numbers  of 
other  galaxies  at  distances  of  mil¬ 
lions  of  light  years,  some  of  which 
may  bear  a  resemblance  to  our  own. 

A  photograph  of  a  neighboring 
galaxy,  known  as  M81  in  Ursa 
Major,  is  shown  in  Fig.  6.  Each 
white  dot  is  a  star.  However,  only 
the  brightest  ones  are  discernible, 
the  rest  merely  contributing  to  the 
brightness  of*  the  unresolved  cen¬ 
tral  disc  and  haze  of  the  spiral 
arms.  Since  our  sun  is  not  a  very 
bright  star  it  would  not  be  discern¬ 
ible  in  a  photograph  taken  of  our 
galaxy  at  such  a  distance.  Radio 
and  optical  observations  are  con¬ 
stantly  adding  new  knowledge.’*’” 

Most  of  the  survey  for  Fig.  4 
was  made  with  12  helices.  The  pro¬ 
cedure  used  was  to  set  the  antenna 
at  a  Axed  declination  and  as  the 
earth  rotated  obtain  a  record  for  a 
strip  of  the  sky  a  few  degrees  wide 
by  .OGO  deg  in  right  ascension  in  a 
24-hour  period.  A  record  for  a 
single  declination  (—38  deg)  is 
presented  in  Fig.  7.  This  graph  is 
a  composite  of  records  for  3  days. 
It  was  obtained  with  48  helices  and 
shows  considerable  detail  or  fine 
structure. 

Many  of  the  small  humps  on  the 
graph  of  Fig.  7  are  due  to  discrete 
sources.  The  ones  designated  by 
number  (such  as  17-3)  were  previ¬ 
ously  found  by  observers  in  Aus¬ 
tralia."  The  others,  15  in  number, 
are  sources  newly  discovered  with 
the  OSU  radio  telescope.  The  an¬ 
tenna  pattern  for  a  point  source  is 
shown  in  an  insert  in  Fig.  7. 

Receiving  System 

The  receiving  equipment  dia¬ 
grammed  in  Fig.  8  is  situated  in 
the  van  adjacent  to  the  antenna. 


The  r-f  input  of  the  receiver  is 
switched  at  intervals  of  several 
minutes  from  the  antenna  to  a 
matched  resistor  at  room  tempera¬ 
ture.  This  resistor  may  in  practice 
be  a  reel  of  several  hundred  feet  of 
lossy  cable  (RG-21/U).  Switching 
to  the  matched  resistor  is  desirable 
in  order  to  provide  a  reference 
ix)wer  level  to  which  the  antenna 
power  may  be  compared.  The 
power  available  from  the  resistor 
is  given  by  P  =  kTB  watts,  where 
k  is  Boltzmann’s  constant  (1.38 
XlO  "  joule  per  degree  k),  T  is 
absolute  temperature  in  deg  Kelvin 
and  B  is  bandwidth  in  cps. 

Taking  room  temperature  as 
68  F  and  bandwidth  as  i  me,  the 
resistor  power  available  to  the  re¬ 


ceiver  is  2  X  10  “  watt.  This 
is  a  random  noise  power  like  that 
collected  by  the-  antenna. 

If  the  antenna  power  is  less  than 
P,  the  antenna  is  directed  at  a  re¬ 
gion  of  space  with  a  temperature 
below  room  temperature.  How¬ 
ever,  if  the  antenna  power  exceeds 
P,  as  during  the  transit  of  the  sun, 
the  antenna  is  directed  at  a  region 
or  object  with  a  temperature  above 
room  temperature.  From  this  point 
of  view  the  radio  telescope  may  be 
regarded  as  a  bolometer  for  de¬ 
termining  the  effective  tempera¬ 
ture  of  distant  regions  of  space, 
coupled  to  the  system  through  the 
radiation  resistance  of  the  antenna. 
The  sawtooth  record  of  Fig.  9  was 
obtained  at  a  meridian  transit  of 
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the  sun,  using  the  receiving  system 
just  described. 

Photoelectric  Signal-Comparer 

An  improved  receiving  system, 
which  permits  much  higher  sensi¬ 
tivities,  is  show'n  at  the  center  of 
Fig.  8.  Here  the  antenna  and 
matched  resistor  are  compared  30 
times  per  second"  by  a  motor- 
driven  capacitor  switch.  The  motor 
shaft  also  carries  a  slotted  drum 
acting  as  a  shutter  between  an  in¬ 
ternal  light  source  and  two  diamet¬ 
rically  opposed  phototubes.  In  this 
system  the  30-cps  components  of 
the  superheterodyne  output  are 
amplified  and  rectified  in  a  phase- 
sensitive  unit,  as  shown  in  Fig.  10, 
actuated  by  the  phototube  pulses. 
The  rectifier  output  is  passed 
through  a  d-c  amplifier  and  gives 
a  trace  on  the  recorder  whose  de¬ 
flection  is  proportional  to  the  dif¬ 
ference  between  the  resistor  and 
antenna  powers. 

A  sample  record  at  a  meridian 
transit  of  the  sun  using  the  im¬ 
proved  system  is  shown  at  the 
center  of  Fig.  9.  The  graph  of  Fig. 
7  was  also  obtained  using  this 
system. 

A  third  arrangement  that  has 
been  employed  is  shown  at  the  bot¬ 
tom  of  Fig,  8.  In  this  system  an 
extra  i  w’avelength  of  coaxial  line 
is  switched  in  series  with  the 
cables  to  half  of  the  antenna  at  a 
frequency  of  30  cps.  In  this  way 
the  antenna  pattern  is  switched 
from  a  single-lobe  type  to  a  split- 
lobe  type  (see  Fig.  3)  and  back  at 
a  rapid  rate,  the  antenna  with 
split-lobe  pattern  being  substituted 
for  the  matched  resistor  at  room 
temperature.”  The  resulting  re¬ 
cord  is  a  difference  pattern  in 
which  the  split-lobe  pattern  is  sub¬ 
tracted  from  the  single-lobe  tsrpe, 
as  suggested  in  Fig.  3,  An  actual 


record  taken  with  this  arrange¬ 
ment  at  a  meridian  transit  of  the 
sun  is  shown  at  the  right  in  Fig, 

9 ;  the  bent  appearance  of  the 
records  in  due  to  use  of  a  recorder 
in  which  the  pen  moves  on  the  arc 
of  a  circle.  The  difference-pattern 
receiving  system  is  of  value  in  ob¬ 
serving  .point  sources  since  the 
background  radiation,  or  radiation 
from  extended  sources  substanti¬ 
ally  wider  than  the  antenna  beam 
width,  is  mostly  balanced  out,  leav¬ 
ing  a  record  of  the  point  source 
only. 

Circuit  Details 

The  preamplifiers  have  butterfly- 
tuned  grounded-grid  triode  stages 
with  a  bandwidth  of  about  i  me. 
The  bandwidth  of  the  i-f  stages  of 
the  superheterodyne  is  also  approx¬ 
imately  this  value.  The  super¬ 
heterodyne  output  just  ahead  of 
the  second  detector  has  an  envelope 
as  suggested  in  Fig.  11  for  either 
of  the  receiving  arrangements  em¬ 
ploying  30-cps  switching.  After 
detection  the  three  major  compo¬ 
nents  in  the  output  are  the  60-cps 
and  SO-cps  components  due  to  the 
switching  transient,  and  a  30-cp8 
component  due  to  the  difference  in 
signal  from  the  antenna  and  re¬ 
sistor  (see  Fig.  11).  Only  the  30- 
cps  components  are  amplified;  by 
adjusting  the  phase  of  the  photo¬ 
tube  pulses  so  that  they  occur  at 
signal  maxima,  the  effect  of  the 
switching  component  is  minimized. 

As  shown  in  Fig.  10,  an  Jt-C 
circuit  of  long  time  constant  is 
connected  to  the  output  of  the 
phase-sensitive  rectifier.  This  cir¬ 
cuit  gives  an  output  that  is  the 
average  of  many  comparisons  be¬ 
tween  the  antenna  and  resistor 
powers  or  powers  for  the  two  an¬ 
tenna  patterns. 

It  is  significant  that  the  antenna 


power  is  usually  much  smaller  than 
the  power  available  from  a  matched 
resistor  at  room  temperature  and 
much  less  than  the  tuned-circuit 
noise  in  the  first  r-f  stage.  To  de¬ 
tect  such  small  powers  requires 
that  the  receiver  be  highly  stable. 
Accordingly,  all  supply  voltages  are 
regulated  to  better  than  1  part  in 
10,000. 

The  OSU  radio  telescope  project 
has  been  aided  by  grants  from  the 
Lovejoy  Memorial  Fund,  the  OSU 
Alumni  Association .  Development 
Fund  and  the  university’s  research 
foundation. 
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Woralonn  analyzlnq  •quipmani  comprltM  pictur*  monitor,  osciiloocopo  with  rocordinq  comora, 
counter  and  line  eelector  (upper  right) 

Line  Selector  Checks 
Television  Waveforms 


Oscillographic  display  of  desired  portion  of  waveform  aids  broadcasters  in  checking 
camera  response,  synchronizing  signal  and  amplifier  response.  Digital  counter  provides 
stable  adjustable  delay  for  oscilloscope  trigger  at  any  integral  number  of  scanning  lines- 
after  the  first  vertical  sync  pulse  of  each  frame 


STABLE  WAVEFORM  presentation 
is  essential  in  analyzing  a 
television  system. 

The  television  line  selector  per¬ 
mits  study  of  the  video  waveform  in 
any  portion  of  the  signal.  The  in¬ 
strument  is  designed  to  operate 
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with  a  525-line,  30-frame  signal 
using  standard  driving  pulses.  Its 
range  may  be  extended  to  off-the- 
air  signals  by  any  stable  sync 
stripper  that  will  deliver  negative 
4-volt  sync  signals  into  75  ohms. 

The  video  waveform  is  displayed 


on  a  triggered  ert -oscilloscope  trace- 
whose  duration  is  variable  from  a 
few  microseconds  to  1,000  micro¬ 
seconds.  To  avoid  superposition  of 
unlike  traces,  only  one  sweep  is  per¬ 
mitted  during  each  frame. 

The  line  selector  furnishes  a 
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FIG.  I — Schamatlc  of  Hn*  Ml*ctoi.  Colacidmc*  circuit  chooMt  ilrsl  ▼•rticol  pult*  of  oach  iramo  oi  roforonce.  Digital  countor  pro- 

▼IdM  tliiio  dolay 


trigger  pulse  to  initiate  the  crt  dis¬ 
play.  The  pulse  may  be  made  to 
occur  any  integral  number  of  scan¬ 
ning  lines  after  the  first  vertical 
sync  pulse  in  the  frame.  The  dura¬ 
tion  of  the  display  is  governed  by 
oscilloscope  circuits.  Any  integral 
or  fractional  number  of  lines  may 
be  displayed. 

A  coincidence  detector  insures 
that  the  first  vertical  sync  pulse  is 
always  used  as  the  reference.  This 
is  done  by  selecting  the  vertical 
pulse  whose  leading  edge  coincides 
with  a  horizontal  pulse.  The  long 
(usually  670  |tsec)  vertical  pulse 
is  differentiated  to  less  than  one- 
half  a  scanning  line  to  avoid  coin¬ 
cidence  between  the  second  vertical 
pulse  of  a  frame  and  the  horizontal 
sync  pulse  following  it 

Design 

The  delay  unit  of  the  line  selector 
comprises  a  digital  counter  and 
associated  circuits.  The  digital 
counter  is  used  because  it  provides 
delay  stability  independent  of  delay 
time  and  almost  as  good  as  H-pulse 
stability.  The  delay  time  is  meas¬ 
ured  in  an  integral  num'oer  of 
scanning  lines.  The  counter  is  cap¬ 
able  of  resetting  in  less  than  the 
duration  of  one  line;  examination 
of  every  line  in  the  picture  is  pos¬ 
sible.  Delay  stability  is  achieved 
without  critical  timing  components, 
elaborate  shielding  or  filtering. 


The  televison  line  selector  is 
shown  schematically  in  Fig.  1. 
Negative  driving  pulses  are  ampli¬ 
fied  and  inverted  by  Vu  and  Vi». 
The  vertical  pulse  is  differentiated 
by  the  lO-microsecond  input¬ 
coupling  circuit. 

Circuit  Details 

Pentode  P,  is  cut  off  by  d-c  re¬ 
storer  action  of  its  suppressor  grid 
in  parallel  with  the  control  grid  of 
P,  and  by  fixed  bias  on  its  own 
control  grid  until  coincident  posi¬ 
tive  pulses  cause  plate  current  to 
flow.  The  resultant  negative  plate 
pulse  triggers  bistable  multivi¬ 
brator  Vt  through  coupling  diode 
Vu.  The  diode  improves  the  stabil¬ 
ity  of  the  system  by  isolating  the 
trigger  source  from  the  multivi¬ 
brator  after  the  regenerative 
switching  action  is  initiated. 

The  negative  trigger  at  the  left- 
hand  grid  of  Vt  drives  the  other 
grid  to  zero  potential.  The  sup¬ 
pressor  grid  of  Vt  is  connected 
through  an  isolating  resistor  to 
this  grid  of  V,  and  is  also  driven  to 
zero.  This  opens  gate  V,  and  the 
horizontal  pulses  at  its  control  grid, 
clamped  by  d-c  restorer  action,  are 
amplified  and  fed  to  the  counter. 
When  the  count  reaches  a  prede¬ 
termined  number,  the  counter  emits 
an  output  pulse  that  triggers  the 
oscilloscope  sweep.  This  pulse  is 
also  coupled  through  diode  Vta  and 


triggers  P.  to  shut  gate  P^  The 
flow  of  horizontal  pulses  ceases  until 
the  next  vertical  pulse  opens  the 
gate. 

The  line  selector  counter,  oscil¬ 
loscope,  camera  and  picture  monitor 
are  shown  in  the  photograph. 

The  oscilloscope  generates  a  posi¬ 
tive  square  wave  of  the  same  dura¬ 
tion  as  the  sweep.  This  square  wave 
can  be  added  to  the  video  input  of  a 
monitor  to  brighten  the  area  of  the 
tv  picture  displayed  on  the  oscil¬ 
loscope. 

Operation 

To  display  the  video  waveform  in 
a  specific  area  of  the  picture,  the 
video  signal  is  applied  to  the  oscil¬ 
loscope  and  the  counter  controls 
adjusted  until  the  brightened  trace 
on  the  monitor  overlays  the  area  of 
interest. 

To  select  a  given  line,  assigning 
zero  to  the  line  conincident  with  the 


FIG.  2 — Onipvl  of  moBochroaio  lync 
gonorotor  at  ataTt  of  first  iloU  (A)  and 
■ocond  Hold  (B) 
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no.  3 — Outpnt  of  flytaiq-apot  acamior  on 
through  gnj  teal#  of  RTMA  BOO-Uno 
pattom 


vertical  pulse,  the  desired  number  is 
set  up  on  the  counter  selector 
switches.  If  it  is  desired  to  trigger 
the  oscilloscope  shortly  before  the 
vertical  pulse  of  the  second  held, 
the  counter  is  set  to  262.  The  trig¬ 
ger  occurs  one-half  line  before  the 
vertical  pulse. 

Start  of  Frame 

At  settings  zero  and  526,  the  ver¬ 
tical  trigger  and  the  counter  output 
pulse  are  very  close  in  time.  The 
line  selector  operates  satisfactorily 
even  here. 

When  the  counter  is  set  to  zero, 
it  fires  on  the  first  input  pulse. 
Since  the  counter  output  pulse  fol¬ 
lows  the  coincidence  pulse  by  ap¬ 
proximately  3  microseconds,  the 
inherent  delay  of  the  counter,  it  is 
unable  to  trigger  V„  which  has  a 
recovery  time  considerably  longer 
than  3  times  the  pulse  separation. 
Thus  the  gate  remains  open  and 
a  second  horizontal  pulse  is  fed  to 
the  counter.  The  resultant  output 
pulse  is  again  fed  to  V«.  Since 
sufficient  time  has  elapsed  to  allow 
recovery  from  the  vertical  trigger, 
switching  occurs  and  the  gate 
closes. 
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FIO.  4 — Two-huadrad-ItaM  wargionn. 
Doobl*  dip  followtag  w*dg*  la  ccnisad 
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Therefore  at  a  setting  of  zero, 
counter  output  pulses  occur  at  the 
0th  and  1st  pulse,  and  assuming 
that  the  oscilloscope  is  adjusted  to 
give  a  sweep  duration  longer  than 
one  line,  it  will  trigger  on  only  the 
0th  pulse. 

At  the  525  setting,  the  second 
vertical  pulse  is  applied  to  V,  before 
the  counter  pulse  arrives,  but  since 
the  gate  is  already  open,  no  switch¬ 
ing  occurs.  Consequently,  V,  can  be 
triggered  at  the  counter  pulse.  At 
settings  of  525  and  over,  the  output 
trigger  rate  drops  to  15  cps,  or  half 
the  vertical  trigger  rate. 

Applications 

Figure  2A  shows  the  output  of 
a  black-and-white  sync  generator 
with  the  counter  set  to  zero  and  the 
sweep  duration  to  1,000  micro¬ 
seconds.  Figure  2B  shows  the  be¬ 
ginning  of  the  second  held.  The 
counter  is  set  at  260  and  the  half¬ 
line  timing  of  the  vertical  pedestal 
is  clearly  observed.  By  setting  the 
counter  at  523  and  786,  the  begin¬ 
ning  of  the  third  and  fourth  fields 
respectively  can  be  viewed.  By 
varying  the  counter  setting  and  the 
sweep  duration,  any  desired  char¬ 


FIO.  S — Wovaiorfli  ort  SOO-Ba*  markat. 
Not*  dip*  loUowiag  w*dg*  do*  to 
market  and  numeral  "900" 


acteristic  of  any  portion  of  the 
synchronizing  waveform  may  be  ex¬ 
amined  in  detail. 

Grey  Scale 

The  output  of  a  flying-spot  scan¬ 
ner  on  a  line  through  the  grey  scale 
of  the  RTMA  600-line  test  pattern 
is  shown  in  Fig.  3B.  The  area 
under  observation  is  shown  as  a 
bright  line  in  3A. 

Figure  4B  shows  the  scanner 
output  at  the  200-line  portion  of 
resolution  wedge.  The  correspond¬ 
ing  monitor  picture  is  shown  in  4A. 
The  300  line  wedge  is  shown  in 
Fig.  5A  and  B.  The  oscilloscope’s 
sweep  expander  has  been  used  to 
delay  the  sweep  and  .spread  out  the 
wedge  portion  of  the  scanning  line. 

The  author  wishes  to  acknowl¬ 
edge  the  assistance  of  R.  Dressier 
of  Chromatic  Television  Labora¬ 
tories,  and  L.  Staschorer,  formerly 
with  Chromatic.  Their  suggestions 
and  criticisms  were  invaluable  dur¬ 
ing  this  development. 
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IN  PREVIOUS  articles  of  this  series 
the  physics  of  the  transistor 
was  discussed  to  establish  a  theore¬ 
tical  foundation  for  a  full  under¬ 
standing  of  transistor  electronics. 
Subsequent  articles  will  discuss 
circuit  behavior  of  the  transistor 
and  show  how  the  physical  princi¬ 
ples  can  be  used  to  explain  opera¬ 
tion  of  existing  circuits  and  assist 
in  the  design  of  new  circuits. 

Black  Box 

In  electrical  engineering,  and 
more  particularly  in  electronics,  it 
is  frequently  convenient  to  analyze 
the  performance  of  an  unfamiliar 
circuit  or  electronic  device  in  terms 
of  equivalent  fundamental  circuit 
elements.  The  unfamiliar  device  is 
regarded  as  a  black  box  with  input 
and  output  terminals.  The  chal¬ 
lenge  is  to  determine  what  is  in 
the  black  box,  electrically  speaking, 
without  opening  it. 

Frequently,  having  access  to  the 
inside  of  the  device  does  not  provide 
the  equivalent  electrical  circuit  de¬ 
sired.  This  is  especially  true  of 
transistors.  The  transistor  is 
essentially  a  four-pole  or  four- 
terminal  electrical  device,  the  base 
acting  as  the  common  terminal  for 
both  input  and  output.  The  analy¬ 
sis  of  such  four-pole  black  boxes 
is  fairly  standard  but  will  be  dis¬ 
cussed  in  some  detail  to  show  its 
application  to  the  transistor. 

The  process  essentially  consists 
of  applying  an  input  to  either  the 
left  or  right-hand  pair  of  terminals 
and  then  measuring  voltages  and 
currents  in  the  manner  to  be  de¬ 
scribed  below.  Essentials  of  the 


BLACK  BOX 
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FIG.  I — DcmvntarT'  generalised  electri- 
col  network  Is  readily  applied  to  trons- 
slstors 


FIG.  2 — Circuit  hookups  for  measuring 

Til  (A):  r>i  (B)j  m  (C)  and  ru  (D) 

arrangement  are  shown  in  Fig.  1. 
In  all  cases  the  voltages  are  meas¬ 
ured  with  a  very-high-impedance 
voltmeter  which  may  be  considered 
for  all  practical  purposes  as  an 
open  circuit.  Terminals  1  and  2 
are  identified  by  convention  to  cor¬ 
respond  to  the  input  and  output 
terminals  as  shown. 

The  resistance  obtained  by  meas¬ 
uring  a  voltage  and  current,  is 
denoted  by  two  numbers  in  its  sub- 
.script,  the  first  referring  to  volt¬ 
age  and  the  second  to  current.  For 
instance,  r„  is  the  resistance  ob¬ 
tained  by  dividing  the  voltage  be¬ 


tween  terminal  1  and  ground  by 
the  current  in  circuit  2.  See  Fig. 
2A.  This  implies  that  the  test  volt¬ 
age  e,  is  applied  to  terminal  2  since 
the  current  in  circuit  1  is  only  that 
drawn  by  the  voltmeter  and  can  be 
ignored.  Similarly,  rn  is  the  re¬ 
sistance  obtained  by  applying  the 
test  voltage  e,  to  circuit  1,  since  the 
current  is  measured  in  1,  and 
measuring  the  open-circuit  voltage 
in  circuit  2;  see  Fig.  2B.  The  mean¬ 
ings  of  r„  and  are  shown  in  Fig. 
2C  and  2D. 

In  the  transistor  work  to  follow, 
small  letters  refer  to  parameters 
which  characterize  the  device  itself 
or  are  intrinsic  in  the  device;  capi¬ 
tal  letters  refer  to  externally  added 
components.  Thus,  the  internal 
resistance  associated  with  the  gen¬ 
erator  e,  is  designated  by  R,. 

It  should  be  remembered  that 
ratios  obtained  by  dividing  ob¬ 
served  voltages  by  observed  cur¬ 
rents  in  transistors  are  truly  in  the 
nature  of  impedances  and  not  re¬ 
sistances.  However,  because  in 
many  instances,  the  reactive  com¬ 
ponent  of  the  impedance  is  neg¬ 
ligible  compared  to  the  resistive 
component,  and  because  using  re¬ 
sistance  notation  simplifies  intro¬ 
ductory  presentation  of  essential 
points,  the  resistance  notation  will 
be  used. 

Active  Networks 

The  four  basic  testa  generally 
used  in  comparing  transistors  are 
listed  in  Table  I.  To  obtain  a  black¬ 
box  equivalent  it  is  necessary  to 
find  a  combination  of  basic  com¬ 
ponents  that  will  give  the  same 
meter  indications  as  a  transistor  in 
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Circuits  and  Equations 


Relationships  between  transistor  parameters,  circuit  elements  and  performance  are  derived 
using  T  equivalent  and  applying  Kirchhoff’s  mesh  equations.  Input  and  output  resistances 
are  explained  and  expressions  for  voltage  gains  derived 
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these  tests.  Actually,  there  are 
many  possible  arrangements  but 
the  simplest  is  the  T  arrangement 
of  resistors  shown  in  Fig.  3.  A 
voltage  applied  to  terminal  1  will 
give  a  current  reading  in  circuit  1 
(the  emitter  circuit)  corresponding 
to  Ta  of  test  1,  and  similarly  for  all 
the  other  resistances  (test  3). 

The  equivalent  T  fulfills  the  re¬ 
quirements  with  one  important  ex¬ 
ception.  In  test  2  the  signal  is 
applied  to  the  emitter,  the  emitter 
current  recorded  and  the  voltage 
from  terminal  2  to  ground  meas¬ 
ured.  Since  a  very-high-impedance 
voltmeter  is  being  used  to  measure 
the  voltage  between  terminal  2  and 
ground,  the  drop  across  r«  can  be 
ignored  and  v,  is  essentially  the 
voltage  from  point  J  of  Fig.  3.  to 
ground.  Then  v,  and  i,  measure  the 
voltage  and  current  respectively 
for  r»  and  the  r„  of  Eq.  2  is  r,. 

In  test  4  the  voltage  is  applied  to 
terminal  2  and  the  current  in  the 
collector  circuit  measured.  The 
high-resistance  voltmeter  which 
records  v,  is,  as  before,  actually  re¬ 
cording  the  voltage  from  point  J 
to  ground  so  the  voltage  across  r» 
and  the  current  through  it  are  be¬ 
ing  measured.  The  quotient  is  the 
r,t  of  Eq.  4  and  is  again  seen  to  be 
r».  However,  in  practice  is  very 
significantly  different  from  r,„ 
whereas  for  the  simple  equivalent  T 
of  transistors  it  should  be  the  same. 

The  discrepancy  lies  in  the  fact 
that  the  transistor  is  not  simply  a 
passive  device  and  thus  cannot  be 
represented  by  a  network  of  passive 
components.  For  a  passive  net¬ 
work  ra  (sometimes  called  the  for¬ 
ward  transfer  resistance  for  a 


four  pole  network)  is  always  equal 
to  the  ru  (usually  referred  to  as 
the  feedback  resistance).  Since, 
in  the  case  of  the  transistor,  the 
forward  and  feedback  resistances 
are  very  definitely  unequal  (and 
this  is  always  true)  the  transistor 
is  not  representable  by  such  a  net¬ 
work. 

An  active  network  is  character¬ 
ized  by  the  fact  that  it  contains  a 
power  source  or  generator  capable 
of  amplifying  the  input  signal  or 
contributing  from  within  itself  to 
the  amplitude  of  the  input.  An  ex¬ 
cellent  example  is  the  vacuum  tube 
for  which  the  active  aspect  of  its 
behavior  is  represented  on  its 
equivalent  diagram  by  a  generator 
of  voltage  output 


On  this  basis  an  equivalent  cir¬ 
cuit  for  the  transistor  must  contain 
a  generator  or  voltage  source  of 
some  kind.  This  equivalent  gener¬ 
ator  is  indicated  by  r.t,  in  the 
equivalent  circuit  of  Fig.  4.  The 
r.  is  called  the  mutual  resistance 
for  the  network. 

Current  indicated  by  i,  is  the 
current  through  the  emitter  resist¬ 
ance  r.  and  is  not  necessarily  the 
loop  current  in  circuit  1.  The  fol¬ 
lowing  important  relations  may  be 
derived  from  Eq.  1,  2,  3  and  4 
(Table  I)  and  Fig.  4. 


fii  -  r,  -f  f* 

(5) 

ru  -  r» 

(6) 

tm  -  r«  -f  ft 

(7) 

r«  -  r,  +  r* 

(8) 

Equation  7  is  not  immediately 


Table  I — Tests  Used  to  Evaluate  Basic  Transistor  Parameters 


Test  I  —  Apply  signul  to  terniinul  1  (emitter);  reed  i,  and  cj  (Fig.  2C)  end  obtain 

Bi/i’i  -  r,,  (1) 

F'or  Ixith  pfjint-urmtact  and  jiint^tion  transistors  this  value  will  usually 
be  of  the  order  of  oOO  ohms. 

Test  2  —  Apply  signal  to  terminal  1 ;  read  ii  and  r,  (Fig.  2lt)  and  obtain 

rj/i'i  >■  r*t  (2) 

F«)r  point-contact  transistors  this  may  be  of  the  order  of  30,000  ohms 
and  for  junction  tyfies  one  megohm  and  higher. 

Test  3  —  Apply  signal  to  terminal  2  (collector) ;  read  i,  and  r,  (Fig.  2D)  and  obtain 

ti/h  **  rtt  (3) 

For  point-contact  types  this  may  lie  of  the  order  of  20,000  ohms  and 
for  junction  ty|>eH>l  meghom  or  higher. 

Test  I  —  Apply  signal  to  terminal  2;  read  it  and  ri  (Fig.  2A)  and  obtain 

»i/ii  ri,  (I) 

For  point-contact  and  junction  types  this  is  usually  of  the  order  of 
300  ohms 
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apparent  until  the  circuit  equation 
involving  theae  parameters  is 
written. 


Tobl*  II — Rules  for  Current  Direction  and  Polarities  in  Writing  Mesh 

Equations 


(A)  Current  direction  is  taken  as  the  direction  of  the  flow  of  electrons. 

(B)  The  head  of  an  arrow  used  to  indicate  direction  of  current  flow  is  taken 
as  positive  when  considering  the  voltage  drop. 

(C)  When  writing  equations  expressing  KirchhofT’s  Law  that  the  sum  of  the 
voltage  drops  and  rises  around  a  closed  loop  is  zero,  all  terms  are  written  on  one 
side  of  the  equation.  See  for  example  Eq.  9. 

(D)  By  convention,  voltage  drops  are  assigned  a  plus  sign;  a  generator  or 
source  voltage,  referred  to  as  a  voltage  rise,  is  given  a  minus  sign. 

(E)  The  currents  considered  in  Fig.  5  flow  separately  in  their  respective 
loops.  In  circuit  elements  whwe  both  flow,  the  principle  of  superposition  is 
applied;  that  is,  the  currents  add  algebraically. 

(F)  The  current  in  the  equivalent  transistor  generator  TmL  is  defined  as 
the  current  through  the  emitter  resistance  r,  tohen  this  eurrenl  flows  toward  the 
junction  J.  For  instance,  in  Fig.  5  the  current  through  r,  is  clearly  (i  and  ii 
flows  toward  J.  Thus  i,  ••  »i.  Occasionally  the  direction  of  ii  is  assumed 
opposite  to  that  shown  in  Fig.  5  in  which  case  i,  would  he  the  negative  of  ti 


Tranuttof  Equivalent 


Figure  6  shows  the  equivalent 
circuit  of  the  transistor.  Termi¬ 
nals  available  for  connection  are 
marked  E,  C  and  the  base.  For  com¬ 
pleteness  a  generator  is  shown  in 
loop  1  whose  output  voltage  is  e, 
and  whose  internal  resistance  is 
R„  and  a  load  is  shown  Ri. 

Before  proceeding  to  a  more  de¬ 
tailed  analysis  of  this  circuit,  a 
number  of  important  preliminary 
comments  of  a  general  nature 
should  be  made.  Without  the  fol¬ 
lowing  precautionary  notes  the 
analysis  of  Fig.  6  may  be  confus¬ 
ing: 

(1)  The  resistances  indicated  as 
r„  n,  r,  and  in  the  figure  should 
for  extreme  accuracy,  be  shown  as 
impedances.  In  the  tests  for  the 
four-pole  parameters  a-c  is  used 
and  the  ratio  of .  an  a-c  voltage 
to  an  a-c  current  is  an  impedance 
so  that  actually  the  tests  outlined 
in  Eq.  1  through  4  (Table  I)  do 
give  impedances.  However,  these 
impedances  are  valid  only  at  the 
test  frequency.  Usually  this  fre¬ 
quency  is  270  cps. 

(2)  It  should  further  be  realized 
that  the  transistor  is  a  biased  de¬ 
vice.  Just  as  the  vacuum  tube  is 
biased  to  a  definite  operating  point 
by  a  battery  or  suitable  cathode  re¬ 
sistor  for  a  given  plate  voltage,  so 
the  transistor  must  be  biased  to  a 
suitable  operating  point  by  appro¬ 
priate  emitter  and  collector  bias¬ 
ing  potentials. 

These  are  omitted  for  conveni¬ 
ence  in  circuit  analysis. 

A  shunt-feed  bias  arrangement 
such  as  shown  by  dashed  lines  in 
Fig.  5  may  be  assumed.  In  cases 
where  the  shunting  effect  of  the  d-c 
biasing  arrangement  is  not  negli¬ 
gible,  a  simple  series-feed  arrange¬ 
ment  may  be  used  and  the  effect  of 
the  series  resistance  introduced  by 
the  battery  considered  already 
lumped  into  the  values  of  Rt  and 
Rf  shown. 

(3)  The  i.  shown  for  the  equiva¬ 
lent  generator  refers  to  the  current 
flowing  through  the  emitter  resist¬ 
ance  r..  In  Fig.  5,  t  and  ti  are  iden¬ 
tical  but  this  is  not  always  the  case. 


either  known  or  assigned  according 
to  design  requirements.  A  suitable 
voltage  e,  is  applied  to  the  transis¬ 
tor.  It  would  be  convenient  to 
know  without  actually  hooking  up 
each  transistor  under  a  variety  of 
different  conditions  how  the  circuit 
will  perform;  that  is,  what  will  be 
the  input  resistance,  the  output  re¬ 
sistance,  the  voltage  gain  and  the- 
power  gain.  To  obtain  this  infor¬ 
mation  it  is  necessary  first  to  find 
currents  t,  and  u.  The  problem  re¬ 
duces  itself  to  finding  the  loop  cur¬ 
rents  and  obtaining  from  the  cur¬ 
rents  the  information  of  interest. 


In  some  circuits  emitter  current 
is  not  the  same  as  the  current 
through  loop  1. 

(4)  A  consistent  convention 
must  be  adopted  regarding  the  po¬ 
larities  of  the  generators  in  Fig.  6. 
The  polarity  convention  to  be  used 
in  these  articles  is  that  at  a  given 
instant  of  time  the  negative  end  of 
the  equivalent  generator  r«t,  is 
toward  the  junction  point  J.  In 
consonance  with  this,  the  negative 
terminal  of  the  generator  e,  goes 
to  ground,  as  shown  in  the  figure. 
This  convention  will  assist  materi¬ 
ally  in  obtaining  consistent  results 
in  the  analysis  of  this  and  future 
circuits. 

(5)  In  Figure  6  the  base  of  the 
transistor  is  grounded  and  com¬ 
mon  to  the  input  and  output  loops. 
Grounded  emitter  and  grounded 
collector  circuits  will  be  discussed 
later,  but  discussion  in  this  article 
will  be  limited  to  the  grounded-base 
connection  unless  specifically  indi¬ 
cated  otherwise.  In  particular, 
Eq.  5  through  8  are  valid  only  for 
the  grounded-base  connection. 

(6)  In  writing  the  mesh  or 
Kirchhoff-law  equations  for  the 
analysis  of  Fig.  6,  it  is  convenient 
to  apply  the  rules  listed  in  Table  II 
to  specify  current  direction  and 
polarities  insofar  as  they  affect  the 
signs  of  the  terms  in  the  equations. 

In  the  actual  analysis  the  r 
values  for  a  given  transistor  are 
assumed  to  be  known,  R,  is  also 
known  and  the  load  resistance  Rl  is 


Loop  Equations 


To  obtain  the  currents  knowing 
the  other  parameters  in  Fig.  5,  the 
procedure  is  to  write  down  for  each 
loop  an  expression  of  the  fact  that 
the  sum  of  the  voltage  rises  and 
voltage  drops  in  a  closed  loop  is 
zero.  Beginning  at  the  ground 
point  at  the  extreme  left  of  loop  1 
and  proceeding  clockwise  in  the  di¬ 
rection  of  the  arrow,  the  voltage 
drops  and  rises  are  as  follows: 

Since  e,  is  a  generator  or  voltage- 
rise  and  since  the  current  flows 
through  it  from  minus  to  plus,  by 
rule  D  (Table  II),  e,  will  be  as¬ 
signed  a  minus  sign.  Across  R, 
and  r.  are  two  simple  voltage  drops 
which  are  given  a  positive  sign  also 
according  to  rule  D.  Both  i,  and  t, 
flow  through  r*  and  in  the  same  di- 
dection  and  voltage  drops  due  to  t, 


Uptwibw.  1953  — ELECIKON  ICS 


internal  resistance,  replaces  the 
effect  of  the  circuit  to  the  right  of 
points  A  and  B  while  current  ti 
remains  the  same.  Thus  dividing 
hy  ti  gives  the  total  resistance  in 
the  circuit  of  Fig.  6A.  Subtracting 
Rf,  the  internal  resistance  of  the 
generator,  from  this  value  gives 
the  input  resistance  That  is 


distributed  capacitance,  frequency 
response  or  any  of  the  parameters 
such  as  lifetime  and  density  of  car¬ 
riers  which  describe  the  transistor 
material  itself.  The  equations  will 
provide  information  regarding  re¬ 
sistances,  voltage  and  current 
gains,  power  gain  and  the  stability 
of  the  circuit. 

The  solution  of  linear  simultane¬ 
ous  Eq.  9  and  10  for  the  currents 
reveals  the  following 

•  e,  (Rl  +  ft  +  r«) 

-  r*  (r*  +  r«)l 

i.  -  -  ««  (>•»  +  »•-) 

-  r*  (r»  +  r»)l 

These  expressions  give  currents 
t,  and  t,  in  terms  of  the  circuit  This  equation  expresses  the  input 

parameters  which,  for  a  given  resistance  of  a  grounded-base  tran- 

transistor  and  circuit,  are  known,  sistor  in  terms  of  the  circuit 

Henceforth  it  is  possible  to  treat  parameters,  and  by  studying  this 

ii  and  it  as  known  quantities  and  expression,  a  number  of  useful  bits 

express  the  circuit  characteristics  of  information  will  become  ap- 

desired  in  terms  of  the  currents  as  parent.  Note  first  the  negative 

well  as  the  circuit  parameters.  sign  before  the  third  term  on  the 

Table  III  lists  typical  values  for  right-hand  side.  Since  the  circuit 
both  transistor  types.  parameters  of  a  transistor  or  its 

equivalent  active  T  parameters  are 
Input  Resittanee  positive  numbers,  a  combination  of 

parameters  may  occur  in  Eq.  14 
In  Fig.  6  the  arrows  at  A  and  B  which  will  make  Rt  negative.  This 

indicate  the  circuit  condition  seen  circumstances  leads  to  particular 

by  a  generator  such  as  e,  when  the  application  of  transistors  in  elec- 

generator  is  connected  from  emit-  tronic  switching  arrangements 

ter  to  ground.  The  effect  of  the  where  the  negative  input  resistance 

transistor  and  all  the  rest  of  the  is  intentional.  Where  it  is  unin¬ 
circuit  to  the  right  of  points  A  and  tentional,  instability  and  parasitic 

B  might,  if  desired,  be  replaced  by  oscillations  occur.  These  points 

a  single  resistance  whose  effect  (in  will  be  covered  more  fully  in  a  sub- 

so  far  as  the  generator  is  con-  sequent  article  of  this  series, 

cerned)  will  be  the  same  as  the  sys-  Using  the  t3rpical  values  given  in 
tern  now  shown.  This  equivalent  Table  III,  the  input  resistance  for 

resistance  seen  by  the  generator  or  a  point-contact  unit  will  be  very 

the  input  resistance  is  sometimes  nearly  120  ohms,  and  for  a  junction 

called  the  driving-point  resistance,  unit  very  nearly  90  ohms.  This 

Figure  6 A  indicates  how  /?„  the  brings  to  light  immediately  the  Im- 


FIG.  3 — FomIt*  r«pr«Mntatioxi  ol  trcra- 
•Ulor  U  only  rouqh  opproximatioa  of 
doTlco 


Since  t,  is  defined  by  Eq.  11,  it  is 
possible  to  obtain  the  input  re¬ 
sistance  as  a  function  of  the  circuit 
parameters  by  the  expression 

n  r  I  r  *"*  n 


EMITTER  I 


COLLECTOR 


[b  (BASE 


FIG.  4 — Moro  accurato  actiTO  circuit 
roproMutcrtion  of  transistor  iadados 
goasrator  r>J,  la  coUoctor  loop 


and  it  are  additive.  Thus 
*1  (.R§  +  r*  +  ri)  -J-  ijr*  —  «  0  (9) 

In  loop  2  starting  at  the  ground 
point  on  the  extreme  right  and  pro¬ 
ceeding  around  the  loop  in  the  di¬ 
rection  of  the  current,  the  itRi  drop 
is  given  a  positive  sign.  Since  t, 
fiows  from  plus  to  minus  through 
r„i.,  the  equivalent  transistor  gen¬ 
erator,  a  positive  sign  (rule  D)  is 
assigned  to  the  generator  voltage. 
By  rule  F  (Table  II)  i,  =  t,  and  the 
transistor  generator  can  now  be 
written  r«t,  instead  of  r«t,.  Across 
r,  the  voltage  drop  is  r.tV  Again 
the  drop  in  r»  is  n  (it  +  t*).  The 
expression  which  shows  that  the 
sum  of  the  voltage  drops  and  volt¬ 
age  rises  in  loop  2  is  zero  is 

(ffx.+r»+r,)  ™0  (10) 

Equations  9  and  10  completely 
define  or  describe  the  circuit  of 
Fig.  6  for  a-c  voltages  and  currents. 
This  analysis  does  not,  however, 
give  information  regarding  noise, 


Tobl*  in — TtpIcoI  Transistor 
Paramstsrs  Ussd 


HIGH-IMPEOANCE 
lO-C  BIAS  PEED 


Point  Contact 
150  ohms 
120  ohms 
35  kOohms 
IS  kilohms 
500  ohms 
20  kilohms 
2.3 

0.01  volt 


Junction 
25  ohms 
500  ohms 
0.96  meg 
1.0  meg 
500  ohms 
100  kilohms 
0.96 

0.001  volt 


JcONSTlV«T.CURRCfrl 
|OR  high-impomnceI 

I  DEVICE  1 


FIG.  S— Equlvoleiii  T  of  Iroaslslor.  with  suitable  load  oad  generator.  Mas  suppUee 
(shows  dashed)  indicate  that  shuatfaig  effect  of  voltage  source  la  couslderod 
negligible,  or  olreodr  lumped  into  I,  and  Bi.  Typical  parameters  ore  shown 

in  Tobto  ni 
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portant  fact  that  the  transistor  in 
the  grounded'base  connection  is  a 
low-input-impedance  device. 

Looking  at  Table  III  and  Eq.  14 
a  useful  simplification  of  Eq.  14  is 
obtained  by  reasoning  as  follows: 
in  general,  in  electronics  great  pre¬ 
cision  in  the  specification  of  com¬ 
ponent  parts  is  rarely  necessary.  It 
is  possible  to  ignore  r»  whose  value 
is  120  ohms  for  the  point-contact 
unit  compared  to  which  is  35,000 
ohms.  This  is  doubly  true  for  the 
junction  unit  where  n  =  500  ohms 
and  r,  =  0.96  megohms.  Similarly, 
in  the  denominator  of  the  third 
term  right-hand  side  r»  is  neglig¬ 
ible  compared  to  (i?x,  +  r.)  both 
for  the  point-contact  and  junction 
units  and  a  simplified  but  practica.1 
form  of  Eq.  14  which  will  be  used 
in  subsequent  analyses  is 


that  portion  of  the  circuit  of  Fig.  5 
to  the  left  of  point  P  and  Q  has  been 
replaced  by  a  single  resistance  R, 
which  is  the  output  resistance  of 
the  circuit.  This  yields 

,• '  _  -I-  e,  (R,  +  r,  +  Tj,) _ 

*  [(/?»+»'*+’■») 

-r*  (r»+r„)l 

From  Fig.  6B  the  output  resistance 
R,  is  the  total  resistance  of  the 
circuit  less  the  load  resistance  Ri, 


FIG.  6 — BmIsIoiic*  Rt  is  squiTalrat  to 
all  oi  circuit  (A)  to  right  of  points  A 
and  B;  Rssistoncs  R,  rspiacss  circuit  to 
loft  of  P  and  Q  in  (B) 


transistors  with  very  low  values  of 
r»  have  been  developed  which  are 
short-circuit  stable.) 

For  the  junction  transistor 
where  alpha  is  always  less  than 
unity,  R,  (Eq.  19)  is  always  posi¬ 
tive.  The  possibility  of  short-cir¬ 
cuit  instability  in  the  point-contact 
unit  contrasts  sharply  therefore 
with  the  uniform’  stability  of  the 
junction  unit  under  comparable 
conditions.  This  consideration  of 
short-circuit  stability  will  fre¬ 
quently  decide  unequivocally  which 
type  of  transistor  to  use  in  a  given 
application.  A  test  for  short-cir¬ 
cuit  stability  will  be  discussed  in  a 
subsequent  article  on  transistors 
for  switching  applications. 


Again  ignoring  as  negligible 
compared  to  r*  or  r,  a  simplified 
form  of  Eq.  24  is 


Using  the  values  from  Table  III  the 
output  resistance  of  the  grounded- 
base  transistor  is  approximately 
9,500  ohms  for  the  point-contact 
and  530,000  for  the  junction  types. 

Thus  the  transistor  in  the 
grounded-base  connection  has  a  low 
input  resistance,  usually  under 
1,000  ohms,  and  an  output  resist¬ 
ance  anywhere  from  a  few  thous¬ 
and  ohms  to  approximately  a  half 
megohm.  Impedance-wise,  the 
grounded-base  transistor  resembles 
a  step-up  transformer. 

The  negative  sign  in  Eq.  24  sug¬ 
gests,  as  for  the  case  of  the  input 
resistance,  that  a  combination  of 
parameters  may  be  found  for  which 
R,  is  negative.  A  negative  output  re¬ 
sistance  will  lead  to  instability  or 
parasitic  oscillations  just  as  will  a 
negative  input  resistance.  From 
Eq.  24,  very  low  values  of  input 
generator  resistance  R,  generally 
tend  toward  instability  in  transis¬ 
tor  operation.  The  input  and  out¬ 
put  resistance  levels  given  for  the 
ground-base  connection  do  not 
apply  to  the  grounded-emitter  and 
grounded-collector  connections. 


Short-Circuit  Stability 

The  grounded-base  transistor  is 
operated  sometimes  intentionally, 
and  sometimes  not,  with  the  output 
shorted.  With  Ri  of  Fig.  5  virtu¬ 
ally  shorted  (Ri  =  0),  Eq.  16  be- 

Output  Resistance 

Ri  -'r*  +  r,  — -----  (16)  To  obtain  the  output  resistance, 

which  is  the  resistance  presented 
at  points  P  and  Q  of  Fig.  6  to  a 
load  Rl,  use  is  made  of  an  artifice 
which  will  be  useful  in  many  other 
applications.  As  shown  in  Fig.  7 
generator  e,  has  been  placed  in 
series  with  Rt.  and  the  generator 
^  resistance  retained  in  the  input  cir- 

is  now  possible  to  deter¬ 
mine  what  type  of  impedance  a 
theoretical  (zero  internal  resist¬ 
ance)  generator  e,  placed  in  the 
circuit  as  shown,  would  encounter. 
The  resistance  seen  by  the  genera- 

(18)  **'  connected  as  in  Fig.  7,  less 
R,,  will  be  the  output  resistance. 
The  circuit  equations  which  de- 

(19)  scribe  Fig.  7  are  identical  with  Eq. 
9  and  10  except  that  now  e,  will 
appear  in  loop  2.  The  equations 

ame  given  below,  i/  and  tV  to  denote 

the  new  currents 

for  tV  (Rg  +  r,  +  ft)  -f  it'  r*  -  0  (20) 

cted  ii' (r*+rm)4-ii' (ffi,+r*+r,)— (21) 
is  It  is  now  necessary  to  solve  these 
tact  two  equations  for  ?V  only,  as  can 
■cir-  be  seen  from  the  equivalent  circuit 
tact  of  Fig.  6B  where  the  effect  of  all 


In  transistor  practice  a  parameter 
somewhate  analogous  to  the  p*  of 
a  vacuum  tube  is  alpha.  A  formal 
definition  for  alpha  will  be  given 
later  but  in  equation  form  it  is 
defined  by 


r»  +  r,  rn 
Again  ignoring  r»  since  it  is  small 
compared  to  r«  and  r,  both  in  point 
contact  and  junction  transistors, 
alpha  becomes 


Voltage  Gain 

In  general,  voltage  gain  is  de¬ 
fined  for  any  device  as  the  ratio  of 
output  voltage  to  input  voltage.  In 
keeping  with  the  rules  regarding 
the  polarity  of  voltage  rises  and 
voltage  drops,  formulated  in  the 
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first  part  of  this  article,  it  should 
be  evident  that  if  the  input  voltage 
which  is  a  voltage  rise  is  given  a 
negative  sign,  the  output  voltage, 
which  is  a  voltage  drop  across  Rt., 
should  be  assigned  a  plus  sign.  In 
practice  this  is  not  so  important  so 
long  as  opposite  signs  are  assigned 
to  voltage  drops  and  voltage  rises. 
Observing  that  the  effective  voltage 
output  is  that  available  across  the 
load  resistance,  the  voituge  gain  is 


VG  -  (26) 

Knowing  t,  from  Eq.  12,  and  sub¬ 
stituting  in  Eq.  26. 


VQ  _ _ Rl _ 

-  r»  (r»  +  r«)l 


(27) 


Again  ignoring  r»  when  added  to  r. 
or  r.  a  simplified  form  of  the  ex¬ 
pression  for  the  voltage  gain  is  ob¬ 
tained 


voltage  gain  that  may  be  obtained 
from  a  point-contact  or  junction 
transistor.  To  obtain  these  num¬ 
bers,  it  is  necessary  to  idealize  the 
circuit  arrangement  by  assuming 
an  ideal  generator,  of  zero  internal 
resistance,  and  an  ideal  load,  of  in¬ 
finite  resistance.  Without  going 
into  an  extended  proof,  it  is  seen 
that  if  the  internal  generator  re¬ 
sistance  is  zero,  no  voltage  drop  can 
occur  across  it;  also,  if  the  load 
resistance  is  infinite,  all  the  avail¬ 
able  generator  voltage  will  be  de¬ 
veloped  across  it. 

Using  Eq.  5  through  8  in  Eq.  27 

yn  _  _ _  OQ) 

(Ri+Tu)  (fii+fn)  —  fi*  fn 

Dividing  numerator  and  denomi¬ 
nator  by  Rl 


VG~ 


(ft, 


(30) 


yfj  _ _ ft^ _  /ofl\ 

(ftf+r»+r.)  (ftt+r,)-f*r,  ' 

Substituting  from  Table  III  num¬ 
bers  for  the  parameters  it  is  easily 
verified  that  the  voltage  gain  for  a 
point-contact  transistor  is  of  the 
order  of  30  and  for  a  junction  tsrpe, 
approximately  1,600. 

Voltage  gain  depends  i-ectly  on 
the  value  of  Rl  selected  in  Table 
III  the  point-contact  >  has  actu¬ 
ally  been  favored  by  .<;iecting  Rv 
greater  than  r.  while  Rl  is  only  0.1 
r,  for  the  junction.  In  practice, 
too  high  a  value  of  load  resistance 
is  not  practical  due  to  stray  capaci¬ 
tance.  Having  favored  the  point- 
contact  unit  in  selecting  the  value 
of  Rl,  it  should  be  evident  that  in 
general  the  junction  transistor  is 
capable  of  giving  higher  voltage 
gains  than  is  the  point-contact  type. 

Maximum  Voltage  Gain 

It  is  often  useful  to  know  the 
maximum  theoretically  possible 


Letting  R,  =  0  and  Rl  approach 
infinity,  the  maximum  theoretically 
possible  voltage  gain  is 

Multiplying  the  numerator  by  — 

r* 


- - -  (32) 

rii 

and  since  from  Eq.  17  alpha  is 


the  maximum  theoretical  voltage 
gain  becomes 

VGn,^  -  «  (33) 

rii 

In  considering  the  theory  of 
operation  of  the  point-contact 
transistor  it  was  carefully  pointed 
out  that  the  voltage  gain  of  the 
point-contact  transistor  is  due  both 
to  a  current  gain  and  a  resistance 
gain.  In  a  previous  analysis  it  has 


FIG.  7 — To  And  R«  (m«  Fig.  SB)  m,  poloiitlal  la  movod  to  loop  3.  Carroala  flowlag 
la  loops  diiior  from  orlglaol  conditions  os  sxplodasd  la  tost 


been  mentioned  that  alpha,  which 
is  defined  by  Eq.  17,  is  also  the 
ratio  of  collector  current  to  emitter 
current.  Equation  33  shows  that  the 
maximum  possible  voltage  gain 
from  a  transistor  is  the  product 
of  the  current  gain  and  the  ratio  of 
the  collector-circuit  resistance  to 
the  emitter-circuit  resistance.  From 
this  equation  the  maximum  theo¬ 
retical  voltage  gain  for  the  point- 
contact  unit  using  the  average 
values  from  Table  III  is 


2.3  X 


25,000 

270 


128 


For  the  junction-type  transistor, 
using  the  values  of  Table  III,  the 
maximum  theoretical  voltage  gain 
is  1,830.  Thus  the  junction  trans¬ 
istor  is  inherently  capable  of  a 
much  larger  voltage  gain  than  is 
the  point-contact  unit.  The  less- 
than-unity  current  gain  of  the 
junction  type  contrasted  with  the 
2.3  for  the  point-contact  is  more 
than  compensated  for  by  the  large 
ratio  of  collector  to  emitter  re¬ 
sistance  in  the  junction  type.  This 
fact  leads  to  a  preference  for  junc¬ 
tion  units  as  amplifiers  at  frequen¬ 
cies  where  junction  transistor 
operation  is  feasible. 

In  summary,  the  following  are 
the  salient  points  of  this  article: 

(1)  Important  information  re¬ 
garding  the  behavior  of  a  trans¬ 
istor  in  a  practical  circuit  is  ob¬ 
tainable  from  a  solution  of  the 
Kirchhoff  equations  describing  the 
equivalent  circuit  of  a  transistor. 

(2)  A  consistent  set  of  rules 
must  be  used  in  applying  the 
Kirchhoif  Laws.  These  are  given 
in  Table  II  of  this  article. 

(3)  A  great  amount  of  informa¬ 
tion  about  the  behavior  of  the 
circuit  which  represents  a  tran- 
.sistor  is  obtainable  by  finding:  the 
input  resistance,  output  resistance, 
voltage  gain  and  power  gain.  (The 
power  gain  will  be  discussed  in 
Part  VIII  of  this  series.)  ^ 

(4)  In  the  grounded-base  con¬ 
nection  the  transistor  has  an  input 
resistance  usually  less  than  1,000 
ohms  and  an  output  impedance 
from  5,000  to  600,000  ohms  ap¬ 
proximately. 

(6)  The  junction  transistor  is  in¬ 
herently  capable  of  a  higher  volt¬ 
age  gain  than  is  the  point-contact 
type  transistor. 
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Three-Tone  Oscillator 

Separate  Wien-bridge  oscillators  supply  three  components  of  A*minor  chord  used  for  hourly 
time  signal.  Frequency  combination  proves  to  be  more  pleasing  and  harmonious  than 
single-frequency  beep  and  provides  unique  station  signature 


Purpose  of  the  time-signal  os¬ 
cillator  is  to  provide  a  beep 
on  the  hour,  when  actuated  by  a 
synchronizing  pulse  from  the 
Western  Union  clock  circuit.  A 
single-frequency  oscillator  had  pre¬ 
viously  been  employed,  but  a  more 
pleasing  and  harmonious  signal 


was  desired.  Experiment  revealed 
that  the  desired  effect  could  be  ob¬ 
tained  by  combining  the  outputs 
of  three  audio  oscillators,  whose 
frequencies  were  selected  to  corre¬ 
spond  to  a  musical  chord.  This 
latter  combination  of  frequencies 
was  found  to  be  more  agreeable 


than  a  single  tone  and  has  become 
a  distinguishing  feature  of  the 
station. 

Note  Combinations 

Combinations  of  frequencies  in 
the  region  of  1,000  cps  were  found 
to  give  the  most  pleasing  sound. 


no.  1 — CItcuM  BchsmetUc  thowa  how  throo  oudio  oocUloton  food  a-m  and  f-m  tranamlttor  inputs  through  cothodo  iollowar-voltago  om- 

plUior  orrangomont 
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The  combination  finally  selected 
was  based  on  an  A-ininor  chord, 
using  the  frequencies  A,  (880  cps), 
C,  (1,046.5  cps)  and  E.  (1,318.5 
cps)‘. 

Audio  Oscillators 

The  circuit  schematic.  Fig.  1, 
shows  that  each  frequency  is  gen¬ 
erated  in  r.  separate  6SN7,  the  two 
triode  sections  of  which  are  con¬ 
nected  as  a  Wien-bridge  oscillator*. 
The  output  of  each  oscillator  then 
feeds  into  a  separate  25,000-ohm 
potentiometer.  The  three  poten¬ 
tiometers  provide  for  mixing  of  the 
three  tones  in  the  desired  relative 
proportions. 

After  the  tones  are  mixed,  the 
complex  tone  is  amplified  in  a 
6SN7  voltage  amplifier.  This  stage 
in  turn  feeds  the  cathode-follower 
low-impedance  line  outputs.  Two 
line  outputs  are  provided:  one  to 
feed  the  a-m  transmitter  line,  and 
the  second  to  feed  the  f-m  trans¬ 
mitter. 

The  two  relays  in  the  output 
circuit  that  feed  the  signal  to  the 
lines,  operate  on  12  volts  d-c.  The 
d-c  actuating  voltage  is  in  turn 
controlled  by  the  pulse  from  the 
synchronized  clock  circuit.  When 
it  is  required  to  eliminate  the  beep, 
as  must  be  done  when  a  musical 
program  runs  over  the  hour,  it  is 
necessary  only  to  interrupt  the 
continuity  of  the  relay  circuit  by 
opening  the  corresponding  switch 
on  the  relay-control  panel  as 
shown  in  Fig.  2. 

The  relay-control  panel  is  con¬ 
veniently  located  near  the  master- 
control  operating  position.  The 
power  to  the  time-signal  chassis  is 
left  on  at  all  times  to  obviate  any 


Rear  pan*)  and  undcr-chaaaia  vtowa  of  limo-aifiicd  oaciUotor 


difficulty  due  to  oscillator  insta¬ 
bility  or  drift. 

Output  Coupling 

When  the  output  stage  is  not 
feeding  the  line,  it  is  necessary  to 
load  the  output  of  the  cathode  fol¬ 
lower  with  a  620-ohm  resistor,  i?,. 
This  load  serves  to  keep  constant 
the  charge  flowing  through  the 
cathode-follower  output  capacitor. 
Cl,  in  either  of  the  two  positions 
of  the  output  relay.  If  this  load 
resistor  is  not  provided,  the  sudden 
change  in  loading  of  the  cathode 


=3 


A-M  TIME-  I 
signal  relay 


F-M  TIME-SIGNAL 
RELAY 

FIG.  2 — WMtarn  Union  tint*  algnal  con- 
IroU  musical  ton*  through  roloy  ayatom 


follower  when  the  line  relay  is 
closed,  produces  a  transient  current 
surge  through  Ct  that  in  turn  re¬ 
sults  in  an  audible  “clunk”  in  the 
output  circuit. 

The  harmonic  distortion  of  each 
oscillator  singly,  as  measured  at 
the  line-output  terminals  is  approxi¬ 
mately  one  percent  at  the  normal 
line  level  of  plus  8  dbm.  This 
measurement  was  performed  with 
a  General  Radio  tjTpe-1932A  noise 
and  distortion  set.  Low  distortion, 
combined  with  careful  adjustment 
of  the  relative  levels  of  each  tone, 
results  in  a  pleasant  and  clean 
sounding  time  signal. 

Acknowledgement  is  made  to 
James  Merrell  and  Richard  Osch- 
mann,  who  performed  most  of  the 
construction  work  on  this  project. 
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Vibrating-Wire 


Electrically  driven  vibrating  wire  fills  the  gap  between  5  and  50  kc,  where  piezoelectric- 
crystal  and  tuning-fork  resonators  cannot  be  used,  to  obtain  high-selectivity  filtering  or 
control  of  oscillator  frequency.  Tungsten  wire  in  vacuum  has  Q  of  1,840  at  2,210  cps 


0«»4  0.9M  1.002  •  00«  LOIO 


no.  1 — AbadMO  •  Is  dlBonsioBlMa  tro- 
q— cy>  p  to  dampinq  ratio 


no.  2 — Eqnlvtdoal  circuit  oi  Tibrotlaq 
wiro  la  maqaotic  Bold 


FIG.  3 — Narrow*paM  iiltor  ofaployB  tV 
brotiaq-wlro 


Between  6  and  50  kc,  the  upper 
and  lower  limits  for  the  appli¬ 
cation  of  tuning-forks  and  crystal 
resonators,  respectively,  there  is 
a  range  for  which  no  high-Q  reso¬ 
nant  elements  are  generally  avail¬ 
able.  It  is  the  purpose  of  this 
paper  to  describe  an  element  that 
fillB  this  need.  This  element  is  the 
electrically  driven  vibrating  wire. 

A  string  or  wire  that  is  tensioned 
between  fixed  supports  exhibits 
resonant  characteristics.  When 
such  a  wire  is  subjected  to  a  trans¬ 
verse  cyclic  driving  force,  the  dis¬ 
placement  of  the  wire  from  its 
at-rest  position  rises  sharply  to  a 
maximum  at  a  specific  driving  fre¬ 
quency.  The  frequency  at  which 
this  resonance  occurs  is  determined 
by  the  mass-per-unit-length,  the 
length  of  the  wire  and  the  applied 
tension. 

The  Q-value  of  such  resonators 
can  be  very  high  since  it  depends 
primarily  upon  the  air  damping  on 
the  wire. 

A  particularly  convenient  way 
of  driving  the  wire  is  to  pass  an 
alternating  current  of  appropriate 
frequency  through  it  while  it  is 
subjected  to  a  strong  transverse 
magnetic  field.  The  reaction  be¬ 
tween  the  current  and  the  magnetic 
field  causes  the  wire  to  vibrate  and 
to  generate  a  counter-emf  along  its 
length.  When  the  frequency  of 
the  driving  current  coincides  with 
the  resonant  frequency  of  the  wire, 
the  counter-emf  rises  to  a  maxi¬ 
mum.  This  change  in  emf  causes 
the  impedance  presented  to  the  cur¬ 
rent  source  to  exhibit  resonant 
characteristics. 

A  number  of  such  vibrating-wire 
units  have  been  constructed  and 
used  as  controlling  elements  in 


filter,  discriminator  and  oscillator 
circuits.  The  basic  structure  used 
is  illustrated.  The  wire,  which  is 
high-tensile-strength,  nonmagnetic 
material,  is  stretched  between  two 
points.  The  magnet  provides  a 
strong  field  across  the  wire.  Con¬ 
necting  leads  are  brought  to  termi¬ 
nals  that  are  made  part  of  a  sealed 
protective  case.  Temperature  com¬ 
pensation  is  inherent  in  the  design 
and  has  proved  adequate. 

In  those  applications  where  a 
variation  of  the  resonant  frequency 
is  desired,  the  basic  construction 
takes  a  slightly  different  form.  A 
calibrated  tuning  knob,  actuating  a 
spring-loaded  lever  system  through 
a  fine-pitch  screw,  changes  the 
tension  and  thus  the  frequency  of 
the  wire.  Units  based  on  this  prin¬ 
ciple  have  been  constructed  to  cover 
a  frequency  range  of  4  to  1. 

Equations  o#  Motion 

To  appraise  the  properties  of  a 
vibrating-wire  element,  it  is  neces¬ 
sary  to  obtain  expre.ssions  for  its 
motion  in  the  magnetic  field  and  for 
the  motional  impedance  appearing 
across  its  terminals. 

In  examining  the  characteristics 
of  a  vibrating  wire,  the  mode  of 
the  vibration  must  be  specified. 
Depending  upon  the  method  of  ex¬ 
citation,  the  wire  may  assume  a 
number  of  spatial  configurations. 
In  most  instances,  a  sinusoidal 
shape  may  be  safely  assumed.  The 
number  of  nodes  is  expressed  by 
the  mode  number,  n.  If  x  is  the 
distance  along  the  undisplaced  wire 
and  I  is  the  wire  length,  we  can 
write  the  expression  for  the  trans¬ 
verse  displacement  of  the  wire  as 
V(x,  0  -  0(0  sin  (nrx/D  (1) 

The  magnetic  field  along  the  wire 
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will  normally  have  its  maximum 
near  the  center  and  decrease 
toward  the  ends.  For  purposes  of 
calculation,  it  is  therefore  feasible 
to  assume  a  sinusoidal  field  distri¬ 
bution.  The  flux  density  will  then 
be 


B(x)  —  B,  sin  (nrx/t)  (2) 

where  B,  is  the  maximum  flux 
density. 

The  driving  current  will  nor¬ 
mally  be  a  sinusoidal  function  and 
is  assumed  to  have  a  constant  am¬ 
plitude.  If  the  displacement  is 
small,  the  forces  acting  on  an  ele¬ 
ment  of  wire  can  be  summed  and 
the  equation  of  wire  motion 
written 


—  I»B,  tin  (nrx/t)  ejp/W  (3) 

where  y  is  displacement  of  an  ele¬ 
ment  of  the  wire;  x,  distance  of  an 
element  of  the  wire  from  one  sup¬ 
port;  X,  unit  mass  of  the  wire;  F, 
tension  applied  to  the  wire;  k, 
damping  factor;  /.,  peak  driving 
current;  B„  peak  flux  density;  u., 
angular  frequency  of  the  driving 
current;  and  I  is  wire  length. 

When  the  displacement  of  the 
wire  is  expressed  by  Eq.  1,  the  solu¬ 
tion  for  the  equation  of  motion  is 


_ /.g, sin  (titx/O 

“  X  V  -  «.*)»  + 

exp  j  (uU  -  6)  (4) 

d  •>  arcUo  (6) 

where 

ut  ■■  — ^  ^  natural  angular 

*  T  ^  frequency 

n  ■■  mode  number 


By  writing  the  expression  for  the 
voltage  induced  in  an  element  in 
terms  of  the  time  derivative  of  dis¬ 
placement  and  integrating  over  the 


Fbced-irequencf  vlbrotiaq-wir*  •lemrat  ior  1,000  cp*  removed  from  protective  case 


length  of  the  wire,  the  expression 
for  the  total  induced  voltage  can  be 
obtained. 

p/A  « _ _ . .  _ 

^  2X  V  -  «.*)*  +  (2*«.)* 
expj  (vj  -  e)  (6) 

Equations  4  and  6  show  that  both 
the  displacement  and  induced  volt¬ 
age  reach  maxima  for  specific 
values  of  These  resonances  do 
not  occur  at  precisely  the  same  fre¬ 
quency,  however.  The  expressions 
for  the  mechanical  and  electrical 
resonant  frequencies,  as  obtained 
by  maximizing  Eq.  4  and  6,  are 
unit  "  —  2ifc*)*^  (7) 

*>MM  “  (8) 

These  equations  show  that,  al¬ 
though  the  mechanical  resonant 
frequency  is  lowered  by  damping, 
the  electrical  resonant  frequency  is 
equal  to  the  natural  frequency  of 
the  wire,  regardless  of  damping. 

The  voltage  across  the  wire  is 
low  on  both  sides  of  resonance,  and, 
as  the  frequency  of  exciting  cur¬ 


rent  varies,  the  voltage  changes  in 
the  manner  characteristic  of  paral¬ 
lel  systems  having  two  energy- 
storage  elements.  If  the  phase  and 
magnitude  of  the  applied  voltage, 
that  is,  the  induced  voltage  plus  the 
t  R,  drop  across  the  wire's  d-c  re¬ 
sistance,  are  plotted  versus  fre¬ 
quency,  the  conventional  resonant 
curves  are  obtained.  Figure  1 
shows  a  set  of  dimensionless 
curves  that  may  be  obtained  from 
the  equation. 

In  the  foregoing  analysis,  there 
has  been  no  consideration  of  the 
internal  elastic  properties  of  the 
wire  itself.  As  long  as  the  curva¬ 
ture  of  the  wire  is  small,  that  is,  if 
the  amplitude  of  vibration  is  small 
and  the  tension  is  high,  wire  stiff¬ 
ness  can  be  neglected.  For  short 
wires  subjected  to  low  tension,  how¬ 
ever,  stiffness  often  plays  a  con¬ 
siderable  part  in  determining  the 
resonant  frequency. 

When  the  equation  of  motion  in- 
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eludes  a  force  term  to  account  for 
the  stiffness,  the  motional  imped¬ 
ance  of  the  wire  is  unaltered,  but 
the  expressions  for  resonant  fre¬ 
quency  are  changed  considerably. 
The  resonant  frequencies,  consider¬ 
ing  stiffness,  are 

(9) 

«»»  ^  qnu,  (10) 

and 

q  ~  [I  +  (EI/F)  {nw/im  dD 

where  q  is  the  stiffness  factor,  E  is 
Young's  Modulus  and  I  is  the 
moment  of  inertia  of  the  wire  cross 
section.  Equation  11  shows  that 
q  will  become  large  when  I  and  F 
are  small.  Short  low-tension  wires 
must,  therefore,  be  considered  in 
the  light  of  these  equations. 

Electrical  Characteristics 

The  use  of  a  vibrating  wire  as 
a  circuit  element  is  suggested  by  its 
resonant  characteristics  and  the 
ease  with  which  its  mechanical 
energy  is  converted  into  electrical 
energy.  When  the  ends  of  the  wire 
are  considered  as  the  terminals  of 
a  network,  the  wire  behaves  as  a 
combination  of  purely  electrical  ele¬ 
ments,  and  its  characteristics  can 
be  represented  by  an  electrical 
equivalent  circuit.  The  configura¬ 
tion  and  the  constants  of  the  equiv¬ 
alent  circuit  must  be  determined 
from  the  equation  of  motion. 

The  solution  of  the  equation  of 
wire  motion  is  obtained  by  assum¬ 
ing 

y{x,  t)  0(0  sin  nwx/l 
When  y  in  Eq.  3  is  replaced  with 
this  expression,  an  ordinary  differ¬ 


ential  equation  is  obtained. 

+2*X^-h(nr/0* 

FO  "  ItBttxpjuU  (12) 

The  solution  of  this  equation 
yields  G(t)  in  the  expression  for 
displacement  The  relation 

between  the  induced  voltage  (Eq. 
6)  and  the  displacement  (Eq.  4) 
is  such  that  the  following  expres¬ 
sion  can  be  written 

dO/A  -  2k/BJ  (13) 

When  the  above  value  of  dG/dt  is 
substituted  in  Eq.  12,  there  results 
the  equation 


di  ^  ^  J 

(14) 

This  is  recognized  as  the  form 
of  the  equation  that  describes  the 
circuit  of  Fig.  2.  By  equating  the 
coefficients  of  the  actual  circuit 
equation  with  those  of  Eq.  14,  the 
values  of  the  circuit  constants  are 
found 

C  -  2\/B,*l  (16) 

R  -  B,»f/4JkX  (16) 

L  -  B*P/2nVF  (17) 

The  series  resistance  R,  must  be 
included  in  the  circuit  so  that  the 
unit’s  binding  posts  will  correspond 
electrically  to  the  terminals  of  the 
wire. 

A  careful  consideration  of  the 
equivalent  circuit  yields  much  in¬ 
formation  about  the  electromechan¬ 
ical  characteristics  of  the  wire.  The 
previous  assumption  of  parallel- 
resonant  characteristics  is  sub¬ 
stantiated  by  the  mathematics.  The 
circuit  shows  that  a  vibrating  wire 


TABLE  I — ^Plcrted  Tungsten  Wire  in  on  Evacuated  Envelope 


CnnHtant 

Symbol 

Value 

Wire  length . 

.  1 

2.0  inches 

Wire  diameter . 

.  d 

1 . 0  mil 

Resonunt  impedaiu  i-  . 

z„ 

178  ohms 

Reeonant  frequency  . 

/. 

2,210  cp« 

D-C  wire  resiatence. .  . 

/?. 

6 . 0  ohms  ‘ 

Randwidth . 

nw 

1 .2  cps 

Damping  ratio  (fraction  of  critiriil) . 

0.00019 

Gup  (lux  density . 

li. 

7,200  gauss 

Equivalent  capadtanoc . . 

.  c 

746  microfarads 

Equivalent  inductance . 

.  L 

6.9  microhenry 8 

Q . 

.  Q 

1,840 

FIO.  4 — Discriminator  circuit  omplorlnq 
two  vibrotlnq.wiro  olomonts 


in  a  magnetic  field  is  a  good  me¬ 
chanical  analog  of  a  parallel  RLC 
resonant  circuit,  the  resonant  fre¬ 
quency  being 


2tVLC 


where  p  is  the  wire  density  and  u 
is  its  unit  stress. 

The  unit  stress  in  the  wire  is 
restricted  to  a  relatively  narrow 
range  of  values  by  the  tensile 
strength  of  the  wire  material  and 
nonlinearities  that  are  experienced 
at  low  tension.  The  unit  density  p 
is  fixed  for  any  given  material. 
Consequently,  as  can  be  seen  from 
Eq.  18,  the  wire  length  is  largely 
determined  by  the  desired  first¬ 
mode  frequency  range. 

For  example,  a  lOO-cps  tungsten- 
wire  unit  is  about  10  inches  long, 
while  a  10-kc  unit  of  the  same  wire 
material  is  or  ly  }  inch  long.  Here 
'again  the  practical  limitations  of 
the  units  dictate  the  useful  fre¬ 
quency  range.  The  frequency  of 
any  unit  can,  of  course,  be  in¬ 
creased  by  operation  of  the  wire  in 
a  higher  mode. 

The  impedance  level  of  a  vibrat- 


ing  wire  is  indicated  by  R,  the 
resonant  motional  impedance. 
Equation  16  shows  that  this  im¬ 
pedance  is  directly  related  to  the 
flux  density  and  the  wire  length 
and  inversely  related  to  damping 
and  the  wire  unit  mass.  Hence, 
high-impedance  units  can  be  built 
by  using  flne  wires,  high-flux  den¬ 
sity  and  little  damping.  High  im¬ 
pedances  are  desirable  since  they 
are  easier  to  match  to  tube  plate 
resistances.  Since  low-frequency 
units  require  longer  wires  than 
high-frequency  units,  their  imped¬ 
ances  are  generally  higher  and  they 
are  more  easily’  incorporated  in 
vacuum-tube  circuits. 

The  complicating  factor  in  the 
use  of  fine  wires  is  that  while  the 
impedance  is  raised  through  a  re¬ 
duction  in  mass,  the  damping  is 
considerably  greater  than  for  wires 
of  larger  diameters.  The  higher 
impedance  is,  therefore,  obtained  at 
the  expense  of  a  loss  in  Q. 

The  actual  Q  and  bandwidth 
yalues  that  can  be  achieved  for  a 
given  unit  can  be  calculated  from 
the  equivalent  circuit.  By  finding 
the  half-power  frequencies  in  the 
conventional  manner,  the  band¬ 
width  is  found  to  be 
BW  -  1  /RC  fl  -  2[ff./(R  +  R.)P)‘/»  (19) 
and 

Q  >•  nu,/  BW  —  no),  RC 

{I  -2RJi/(R  +  R.)?y'*  (20) 

Equation  19  shows  that  as  the 
motional  resonant  impedance  R  in¬ 
creases,  the  bandwidth  decrea.ses. 
However,  when  the  ratio  R/R.  be¬ 
comes  large  enough,  the  bandwidth 
approaches  a  constant  value 

BW->\IRC~2k  (21) 

As  R  is  increased,  the  value  of 
Q  behaves  in  the  same  manner. 
The  constant  Q  value  that  is  ap¬ 
proached  is 

<?  -  no).Rr  -  no)./2it  (22) 

It  is  .seen  that  any  increase  in  fc, 
the  damping  factor,  will  result  in 
larger  bandwidths  and  lower  Q’s. 
The  maximum  attainable  Q  vfilues 
are  determined  by  the  lowest  wire¬ 
damping  that  can  be  obtained. 

The  approximate  equations  for 
Q  and  bandwidth  (BW)  can  be  de¬ 
rived  directly  from  the  magnitude 
curve  of  the  wire  impedance  func- 


Plue-ln  unit  contaiiis  amplUtor  oad 
1.000<pa  haquancy  atandard  ahown  la 
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tion  by  subtracting  the  value  R, 
and  considering  only  that  part  of 
the  curve  due  to  motional  imped¬ 
ance.  The  useful  Q  of  the  unit 
thereby  becomes  independent  of 
flux  density  and  for  any  given  fre¬ 
quency  is  solely  dependent  on  the 
damping  factor. 

In  quantitative  terms  the  proper¬ 
ties  of  resonant  wires  are  most  eas¬ 
ily  evaluated  by  considering  a  typi¬ 
cal  unit.  Table  I  gives  the  values 
of  the  constants  for  such  a  unit. 
This  table  indicates  the  high  Q’s 
that  can  be  obtained  with  wire 
units.  The  Q  value  tabulated  is  in 
the  lower  range  of  crystals. 

The  low  resonant  impedance 
shown  complicates  the  design  of 
tube  circuits  incorporating  wire 
elements.  However,  by  suitable 
design  the  impedance  may  be 
boosted  considerably  and  values  of 
several  thousands  of  ohms  can  be 
obtained. 

Applicaiiom 

As  a  frequency-controlling  ele¬ 
ment  the  wire  is  connected  in  the 
feedback  path  of  an  oscillating  cir¬ 


cuit.  The  wire  acts  as  a  Alter  ele¬ 
ment  to  reduce  the  circuit  loop  gain 
at  all  but  its  resonant  frequency. 
The  oscillating  frequency  is  then 
precisely  equal  to  the  resonant  fre¬ 
quency  of  the  wire.  When  a  wire 
with  a  fixed  tension  is  used  the  cir¬ 
cuit  becomes  an  accurate  frequency 
standard.  Successful  units  of  this 
type  can  be  built  to  operate  between 
1,000  cps  and  50  kc. 

In  a  similar  manner,  when  ten¬ 
sion-varying  means  are  employed, 
variable-frequency  circuits  can  be 
constructed.  These  units  have  the 
advantage  of  high  accuracy  of 
setting  and  resolution.  The  fre¬ 
quency  ranges  of  such  units  are 
generally  limited  to  one  or  two 
octaves. 

Filter  Bridge 

A  filter  application  of  the  vibrat¬ 
ing  wire  is  illustrated  in  Fig.  3, 
which  shows  a  bridge-type,  narrow- 
pass  filter.  Specific  designs  of  this 
element  can  achieve  bandwidths  of 
as  little  as  1  cps  at  2,000  cps.  While 
the  insertion  loss  is  generally  high, 
the  increase  of  resonant  impedance 
of  the  wire  with  proper  design 
makes  possible  the  decrease  of  loss 
to  an  acceptable  value. 

The  bridge  filter  is  not  the  only 
tsrpe  which  can  be  constructed.  It 
is  possible  to  synthesize  circuits  of 
other  response  characteristics  and 
configurations.  The  restriction 
upon  vibrating  wire  filter  circuits 
is  that  the  element  is  parallel  reso¬ 
nant  and  can  be  used  only  in  this 
capacity. 

Vibrating  wire  discriminators 
find  application  whenever  small  fre¬ 
quency  changes  are  to  be  measured. 
In  narrow-range  circuits,  sensitiv¬ 
ities  of  fractions  of  cycles  per  sec¬ 
ond  can  be  achieved  with  extremely 
low-noise  levels.  When  broad  range 
discriminators  are  required,  the  Q 
of  a  wire  unit  is  naturally  too 
high  to  achieve  the  desired  range 
and  steps  must  be  taken  to  decrease 
the  Q.  A  typical  discriminator  unit 
is  shown  schematically  in  Fig.  4. 

The  authors  wish  to  express  their 
gratitude  to  John  Ohman  of  South¬ 
west  Research  Institute  for  his  as¬ 
sistance  in  the  preparation  of  this 
paper  and  to  Interval  Instruments, 
Inc.,  who  have  sponsored  the  work. 
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FIG.  1 — Fr*qnraqr-modnlat«d  nmltiri- 
brotor 


percent  of  carrier  frequency.  If, 
however,  the  spectrum  width  of  the 
data  to  be  recorded  is  in  the  order 
of  several  kilocycles,  the  limitations 
of  the  multivibrator  become  appar¬ 
ent. 

To  obtain  signal-to-noise  ratio 
improvement  with  f-m,  it  is  neces¬ 
sary  to  use  modulation  indices 
greater  than  one. 


cuit  is  triggered.  The  timing  is 
done  by  a  linear  sawtooth  voltage 
derived  from  a  Miller-type  sweep 
circuit.  In  the  usual  phantastron, 
the  slope  of  the  plate-voltage  run¬ 
down  is  given  very  closely  by  the 
equation 

de,/dt  -  EJ/Ra'C,  _  (1) 

where  E'„=E.,—Ef  and  E,  is  the 
average  grid  voltage  during  plate 
rundown. 

T  -  En'  R,  C,/E„'  (2) 

The  period  T  is  proportional  to 
plate-catcher  voltage  and  in¬ 
versely  proportional  to  the  slope  of 
the  plate-voltage  rundown.  There¬ 
fore 

F  -  £..72  R,  C,  (3) 

The  frequency  of  the  double  phan¬ 
tastron  therefore  is  equal  to  iT  and 
is  inversely  proportional  to  the 
plate-catcher  voltage  and  propor¬ 
tional  to  the  slope  of  the  plate- 
voltage  rundown. 

The  usual  form  of  phantastron 
control — ^namely,  control  of  the 
plate-catcher  voltage — is  unsuitable 
here  since  this  would  give  a  fre¬ 
quency  inversely  proportional  to 
the  modulating  voltage.  In  order 
to  make  the  frequency  proportional 
to  modulating  voltage,  it  is  neces¬ 
sary  to  control  the  slope  of  plate- 
voltage  rundown.  In  the  circuit 
described,  the  modulating  voltage 
is  applied  as  the  grid-return  volt¬ 
age,  E„.  In  this  way,  a  frequency 
proportional  to  the  modulating 
voltage  is  obtained. 

As  illustrated  in  the  block  dia¬ 
gram  of  Fig.  2,  the  output  consists 
The  phantastron  is  a  time-delay  of  a  negative-voltage  spike  occur- 
circuit  that  generates  a  pulse  at  ring  T  seconds  after  the  trigger, 
some  variable  time  after  the  cir-  Time  T  is  a  function  of  control 


FIG.  2 — PhcmloatroB-dalar  drcnll  ito- 
p«n<U  upon  control  Toltogo 
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OF  THE  POSSIBLE  METHODS  for 
recording  signals  having  zero- 
frequency  components  on  magnetic 
tape,  one  of  the  simplest  from  the 
standpoint  of  equipment  is  fre¬ 
quency  modulation  of  an  audible  or 
ultrasonic  carrier. 

This  system  is  widely  used  in 
telemetering,^  where  it  is  usual 
to  provide  several  data  chan¬ 
nels  on  one  recording  channel. 
Since  most  telemetered  data  are 
confined  to  the  region  below  100 
cps,  it  is  possible  to  use  carrier- 
frequency  deviations  in  the  order 
of  one  kilocycle  and  record  several 
different  carriers  on  a  single  tape 
track. 

For  this  purpose,  the  free-run¬ 
ning  frequency-modulated  multi¬ 
vibrator  shown  in  Fig.  1  is  in 
common  use.*  This  device  is  suf¬ 
ficiently  linear  for  the  standard 
telemetering  deviatiDn  of  ±7.5 


The  reaearoh  depcribed  in  this  article 
waa  eupported  jointly  by  the  Army,  Navy 
and  Air  Force  under  contract  with  the 
Maaaachuaetta  Inatitute  of  Technology 
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Data  Transmitter 


Frequency-modulated  oscillator  uses  double  phantastron  circuit  for  linear  data-recording 
system  that  handles  information  in  the  range  0  to  5  kc  with  an  accuracy  of  better  than  1 
percent.  Modulation  characteristic  of  the  oscillator  has  been  measured  linear  within  —0.25 

percent  from  1  to  50  kc 


voltage  and  is  given  by  Eq.  2. 

The  phantastrons  shown  in  Fig. 
3  are  connected  in  a  manner  such 
that  the  output  of  each  triggers  the 
other.  The  period  is  equal  to  the 
sum  of  the  periods  of  the  individual 
phantastrons.  Therefore  the  fre¬ 
quency  ir  is  a  linear  function  of 
control  voltage  and  is  given  by  Eq. 
3. 

Circuit  Ana/ysis 

The  circuit  details  of  the  double 
phantastron  are  shown  in  Fig.  4. 
The  phantastron  tubes  are  marked 
V,.  Trigger  pulses  are  derived 
from  the  screen  voltage  rectangle 
shown  in  Fig.  6.  At  the  end  of 
plate-voltage  rundown,  the  screen 


conducts  heavily  and  its  voltage 
drops  sharply.  This  negative  step 
voltage  is  differentiated  by  C,  and 
Rm  and  triggers  the  other  phantas¬ 
tron  through  the  plate-catcher 
diode  Vt. 

The  plate-catcher  voltage  is  such 
that  the  plate  voltage  will  have 
been  stabilized  before  the  tube  is 
triggered  in  the  next  cycle.  The 
cathode  followers  V,  provide  a  low- 
impedance  charging  path  for  the 
grid  capacitors  C,.  The  timing  cir¬ 
cuit  is  composed  of  C,  and  R,. 
These  components  must  have  good 
temperature  stability  since  any 
change  in  their  values  will  change 
the  frequency  by  the  same  per¬ 
centage.  Wire-wound  resistors  are 


FIG.  5— W<rr*ioniu  oi  volla^M  la  tha 
phontoslron  circuit 


satisfactory  for  R,  since  inductance 
has  the  effect  of  speeding  up  the 
switching  action.  The  modulating 
voltage  is  applied  as  the  grid-return 
voltage,  E„. 

The  crystal-diode  suppressor 
catchers  D,  prevent  the  suppressor 
voltage  from  rising  above  about  5 
volts.  This  insures  that  undesir¬ 
able  secondary  emission  from  the 
suppressor  grids  will  not  occur. 
The  screen  catchers  Yt  flatten  the 
normally  round-topped  screen  wave¬ 
forms.  This  insures  faster  and 
more  reliable  triggering  action. 

Prequuncy  Stability 

The  stability  requirement  on  the 
plate-catcher  supply  voltage  is  de¬ 
termined  by  the  frequency  stability 
desired.  Frequency  is  inversely 
proportional  to  plate-catcher  volt¬ 
age.  The  requirements  on  plate- 
and  heater-supply  voltages  are  not 
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80  strinfirent.  Ordinary  regulated 
power  supplies  with  unregulated 
heater  voltage  are  adequate. 

The  commutating  capacitors  Ci 
must  be  small  enough  so  that  the 
screen-suppressor  voltage  stabilizes 
in  one-half  the  shortest  operating 
period.  The  screen  resistors  JF2, 
should  have  small  thermal  coeffi¬ 
cient  of  resistance. 

Starting  Trigger 

It  should  be  noted  that  this  cir¬ 
cuit  is  not  necessarily  self-starting. 
Since  the  triggers  are  injected 
through  diodes,  which  are  essen¬ 
tially  high  resistances  at  small 
voltages,  it  is  possible  for  the  cir¬ 
cuit  to  be  quiescent  at  zero  fre¬ 
quency.  Small  noise  voltages  in  the 
circuit  will  be  sufficiently  attenu¬ 
ated  by  the  diodes  to  prevent  self¬ 
starting.  A  number  of  methods  is 
available  for  starting  oscillation. 
The  simplest  is  to  remove  momen¬ 
tarily  the  negative  supply  voltage, 
allowing  the  suppressor  voltage  to 
rise,  the  plates  to  conduct  and  oscil¬ 
lation  to  start  when  the  negative 
voltage  is  returned.  It  may  be 
done  automatically  by  providing 
the  negative  voltage  for  suppressor 
return  from  the  amplified  and  rec¬ 
tified  output  of  the  oscillator. 

This  method,  however,  Is  preju¬ 
dicial  to  frequency  stability  since 
the  suppressor  and  screen  voltages 
are  functions  of  output  amplitude 


FIQ.  I — Modulotioii  charact«ristic  of  lh« 
phanloatroB 
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and  amplifier  gain.  A  better  auto¬ 
matic  starter  is  a  device  such  as  a 
blocking  oscillator  arranged  to  in¬ 
ject  a  negative  pulse  into  a  plate 
of  the  oscillator  when  oscillation 
stops. 

It  is  instructive  to  make  a  com¬ 
parison  between  the  double-phan- 
tastron  oscillator  and  the  free-run¬ 
ning  multivibrator.  The  timing 
mechanism  of  a  multivibrator  is 
well  known.’  The  grid  voltage  of 
the  off-tube  rises  from  .some  large 
negative  value  toward  some  posi¬ 
tive  value  along  an  exponential 
curve  whose  time  constant  is  de¬ 
termined  by  circuit  parameters. 
Switchover  occurs  when  the  grid 
voltage  of  the  off-tube  reaches  a 
value  that  will  allow  the  tube  to 
start  to  donduct.  The  usual  method 
of  frequency  control  is  variation 
of  the  grid-return  voltage.  Increas¬ 
ing  the  positive  grid-return  voltage 
will  make  the  off-tube  grid  voltage 
rise  faster  and  shorten  the  period, 
thereby  raising  the  frequency. 

Unfortunately,  since  the  grid- 
voltage  waveform  is  an  exponen¬ 
tial,  the  frequency  will  not  be  a 
linear  function  of  grid-return  volt¬ 
age.  Linearity  of  frequency  with 
control  voltage  can  be  approached 
to  any  degree  desired  by  using  only 
a  small  part  of  the  grid-voltage  ex¬ 
ponential.  If  high  linearity  is  de¬ 
sired,  however,  high  positive  grid- 
return  voltage  is  necessary;  and 
when  large  frequency  deviation  is 
desired,  the  necessary  grid-return 
voltage  soon  becomes  a  value  in 
the  order  of  thousands  of  volts.  For 
this  reason,  the  multivibrator  is 
necessarily  a  device  capable  of 
good  linearity  only  for  deviations 
that  are  reasonably  small  percent¬ 
ages  of  carrier  frequency. 

Timing  Voltage 

The  timing  of  the  phantastron, 
on  the  other  hand,  is  performed  by 
a  linear  sawtooth  voltage.  The  gen¬ 
eration  of  this  voltage  is  de¬ 
scribed  in  the  literature  concerning 
the  Miller-type  sweep  generator.* 
The  assumptions  made  in  deriving 
the  equations  describing  phantas¬ 
tron  operation  are  valid  so  long  as 
the  gain  of  the  tube  is'  much  larger 
than  unity  and  so  long  as  the  stray 
circuit  capacitances  are  negligible. 
The  modulation  linearity  of  the 
double  phantastron  is  therefore,  in 


theory,  limited  only  by  the  magni¬ 
tude  of  the  stray  capacitances. 

In  practice,  it  has  been  found 
that  a  carrier  frequency  of  60  kc 
approaches  the  upper  limit  of  lin¬ 
ear  modulation.  In  the  circuit  de¬ 
scribed,  the  commutating  capaci¬ 
tors  prevented  linear  operation 
above  this  frequency.  Smaller  ca¬ 
pacitors  could  not  have  been  used 
since  the  stay  capacitances  then 
prevented  reliable  operation. 

In  the  matter  of  short-time  fre¬ 
quency  stability,  the  phantastron 
oscillator  is  probably  an  order  of 
magnitude  better  than  the  multivi¬ 
brator.  It  has  been  shown  experi-  g 

mentally^  that  the  jitter  of  a  phan- 
tastron-delay  circuit  is  much  less 
than  that  of  a  multivibrator  delay. 

In  an  oscillator,  this  jitter  would 
appear  as  f-m  noise.  ^ 

When  testing  this  circuit,  bat¬ 
tery  supplies  were  used  for  heater, 
plate-catcher  and  grid-return  volt¬ 
ages  in  order  to  insure  frequency 
stability.  Frequency  was  measured 
by  Lissajous-figure  comparison 
with  the  output  of  a  General  Radio 
primary  frequency  standard.  The 
grid-return  voltage  was  measured 
with  a  Rubicon  potentiometer  cap¬ 
able  of  reading  to  five-digit  ac¬ 
curacy.  Frequency  of  the  oscillator 
is  plotted  as  a  function  of  control 
voltage  in  Fig.  6. 

The  departure  of  the  abscissa  of 
this  curve  from  a  straight  line  in¬ 
tersecting  the  curve  at  5  kc  and 
40  kc,  expressed  in  percentage  of 
maximum  grid-return  voltage,  is 
plotted  as  a  function  of  frequency 
in  Fig.  7.  This  error  curve  shows 
the  departure  of  the  oscillator  in¬ 
put-output  characteristic  from  lin¬ 
earity.  For  practical  purposes,  the 
modulation  characteristic  is  linear 
from  1  kc  to  50  kc.  The  rapid  in¬ 
crease  in  error  at  high  frequencies 
is  caused  by  the  effects  of  stray 
capacitance  in  the  circuit. 
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Low-Distortion  Transistor 
Audio  Oscillator 


Spot  frequencies  through  audio  range  are  provided  hy  self-powered  instrument  using  three 
pnp  junction  transistors.  Total  rms  distortion  and  noise  at  center  frequencies  is  less  than 
0.03  percent.  A  single  22i-volt  battery  is  used 
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An  interesting  property  of  the  mum  available  output  is  one  volt. 

t junction  transistor  is  that  its  The  circuit  is  a  modification  of  a 
characteristic  curves  are  straight  vacuum-tube  oscillator  previously 
and  uniformly  spaced  over  a  wide  described.* 
operating  range. 

The  junction  transistor  should 
therefore  perform  well  as  a  low-dis¬ 
tortion  voltage  amplifier.  A  useful 
application  is  in  the  audio-fre¬ 
quency  oscillator  to  be  described, 
which  operates  at  four  frequencies : 

20,  200,  2,000  and  20,000  cps. 

In  the  final  instrument,  the 
total  rms  distortion  and  noise  is 
less  than  0.03  percent  at  200  and 
2,000  cps,  and  is  less  than  0.05  per¬ 
cent  and  0.13  percent  at  20  and 
20,000  cps  respectively.  The  maxi¬ 


feedback  is  applied  to  the  cathode  of 
V,  through  the  lamp  whose  positive 
resistance  versus  voltage  character¬ 
istic  controls  the  oscillation  ampli¬ 
tude. 

Bridge  Action 

It  is  convenient  to  regard  the 
amplitude-stabilization  mechanism 
as  a  bridge-balancing  process  in 
which  the  amplitude  will  build  up 
until  the  attenuation  through  the 
lamp  and  /£»  is  siightly  less  than 
the  attenuation  through  the 
bridged-T  network. 

As  a  class-A  amplifier  the  con¬ 
trol  grid  of  V,  presents  a  high  im¬ 
pedance  to  the  output  of  the 


Vacuum  Tube  Circuit 

In  developing  the  transistor  oscil¬ 
lator  it  is  convenient  to  start  with 
the  simplified  vacuum-tube  circuit 
of  Fig.  lA.  Here  Vi  is  a  voltage 
amplifier  and  V,  is  a  cathode  fol¬ 
lower. 

Degenerative  feedback  is  pro¬ 
vided  to  the  control  grid  of  vacuum 
tube  Vi  through  the  bridged-T 
network*  which  produces  a  voltage 
minimum  and  zero  phase  shift  at 
the  operating  frequency.  Positive 
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the  500  ohms  and  20,000  ohms  re- 
ng-  spectively. 

)rk.  Connection  of  a  500-ohm  non- 
de-  linear  resistance  across  the  out- 
nall  put  of  a  bridged-T  network  con- 
sps.  taining  resistances  and  reactances 
t  be  of  several  thousands  of  ohms  would 
title  greatly  modify  the  transfer  char- 
will  acteristics  of  the  network.  For- 
and  tunately,  however,  feedback  can  be 
used  to  decrease  the  transistor 
loading. 

Circuit  Requirements 

It  is  a  requirement  of  the  oscilla¬ 
tor  that  the  emitter  be  driven  in 
phase  with  the  base  and,  in  fact, 
the  voltage  at  the  emitter  slightly 
exceeds  that  at  the  base  by  an 
amount  determined  by  the  gain, 
bridge  unbalance,  and  output  re¬ 
quired. 

The  impedance  between  base 
and  ground  is  therefore  multi¬ 
plied  by  a  large  factor  which  de¬ 
pends  upon  the  circuit  constants. 
This  value  of  impedance  may  be 
made  either  infinite  or  negative, 
as  desired.  In  practice  the  im¬ 
pedance  is  made  sufficiently  large  to 
avoid  the  degradation  of  the 
characteristics  of  the  bridged-T 
network. 

To  obtain  sufficient  voltage  gain 
from  JTt  it  is  desirable  to  employ 


a  high  load  impedance.  The 
grounded-collector  connection  of 
JTi  permits  this  and  also  provides 
the  desirable  low  value  of  output 
impedance. 

The  oscillator  of  Fig.  IB  was 
constructed,  and  was  considered 
satisfactory  for  use  as  a  general- 
purpose  test  instrument.  The  total 
rms  distortion  was  about  i  percent 
at  an  output  of  one  volt,  which  is 
not  bad  when  it  is  realized  that 
vacuum  tubes  would  require  ten 
times  the  anode-supply  for  com¬ 
parable  performance. 

improved  Circuit 

A  portion  of  the  signal  current 
from  JT,  is  wasted  in  the  emitter 
load  resistance.  To  avoid  this  a 
third  transistor  JT,  was  connected 
as  the  emitter  load  for  JT,  as  shown 
in  Fig.  1C.  The  high  dynamic  col¬ 
lector  resistance  of  JT,  thereby  per¬ 
mitted  more  efficient  operation  of 
JTu 


Transistor  Circuit 

Consider  now.  Fig.  IB,  in  which 
vacuum  tubes  V,  and  V,  have  been 
replaced  with  junction  transistors 
JT,  and  JT„  The  voltage  amplifier 
JTt  is  shown  in  a  grounded-emitter 
connection*  which  produces  a  phase 
reversal  from  base  to  collector,  as 
does  Vt  from  control  grid  to  anode. 
The  grounded-collector  connection, 
which  has  characteristics  similar  to 
those  of  a  cathode  follower,  is  used 
for  JT,. 

It  must  be  realized  that  such  a 
direct  replacement  of  vacuum  tubes 
with  correspondingly  connected 
transistors  may  lead  to  trouble  be¬ 
cause  of  the  low  input  impedance  of 
the  transistor.  The  matched  input 
and  output  impedances  of  a  typical 
pnp  junction  transistor  in  the 
grounded-emitter  connection  are 


Push-Pull  Operations 

The  presence  of  an  appreciable 
amount  of  even-harmonic  distor¬ 
tion  however  indicated  the  need 
for  some  form  of  push-pull  output 
amplifier. 

Push-pull  operation  accompanied 


no.  1 — Stops  ia  darslopmMii  oi  traaslaior  oacUlotor  from  ▼oevum-tub*  dicuit 
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Increase  stabilization  would  have 
required  higher  emitter  bias  and 
lower  values  of  base  writage-divider 
resistances,  both  of  which  would 
have  increased  the  power  consump¬ 
tion  of  the  circuit. 

Circuit  Adiustmumt 

In  setting-up  the  oscillator  the 
base  and  collector  of  JT,  should  be 
disconnected  to  permit  the  measure¬ 
ment  of  the  cc^ector  voltage  of  JTx. 
If  the  collector  is  not  operating  ap¬ 
proximately  18  volts  below  ground 
potential  a  modification  of  the  value 
of  Ri  is  indicated.  The  base  and 
cdlector  of  /T.  can  then  be  con¬ 
nected,  and  R,  should  be  adjusted  to 
its  minimum  value.  Approximately 
3  volts  should  be  observed  across 
the  JT,  emitter  bias  resistor.  Here 
an  adjustment  of  R,  may  be  re¬ 
quired. 

Finally  R,  should  be  increased 
to  produce  a  maximum  output 
of  one  volt.  The  harmonic  dis¬ 
tortion  should  be  as  stated.  If  a 
high  even-harmonic  distortion  is 
obtained  a  different  value  of  cd- 
lector-load  resistance  for  JT,  may 
be  required. 


by  a  tenfold  reduction  in  total 
harmonic  distortion  can  be  obtained 
with  the  simple  modification  in  Fig. 
ID  as  shown.  The  base  of  JT,  is 
driven  from  a  load  resistance  in  the 
collector  circuit  of  /T,.  The  com¬ 
posite  amplifier  so  obtained,  which 
is  similar  to  a  vacuum-tube  cathode 
follower  described  by  Hammack*, 
has  a  voltage  gain  of  very  nearly 
unity. 

It  is  capable  of  furnishing  a 
high  output  current  because  the 
signal  currents  of  both  transistors 
flow  through  the  load,  but  the 
transistors  are  effectively  in  push- 
pull  because  the  collector  current  of 
one  increases  as  the  collector  cur¬ 
rent  of  the  other  decreases.  Addi¬ 
tional  useful  characteristics  are 
that  the  input  impedance  is  in¬ 
creased  in  the  same  manner  that 
the  input  impedance  of  JTi  is  in¬ 
creased,  and  the  output  impedance 
is  decreased  because  of  the  addi¬ 
tional  negative  feedback  produced. 

Final  Version 

The  final  circuit  of  the  transis¬ 
torized  audio-frequency  oscillator  is 
shown  schematically  in  Fig.  2.  Am¬ 


plitude  control  is  obtained  from  the 
3- watt  116-volt  tungsten-filament 
lamp. 

Capacitors  C  in  the  bridged-T 
network  are  switched  to  obtain  the 
four  operating  frequencies.  The 
output  voltage  is  controlled  by 
means  of  the  50,000-ohm  potentio¬ 
meter. 

It  will  be  noted  that  by-passed 
resistors  are  shown  in  series  with 
the  emitters  of  JT,  and  JT,.  These 
were  inserted  to  provide  direct- 
current  degeneration  in  the  emitter 
circuits,  which  tends  to  stabilize  the 
emitter  currents*.  This  is  par¬ 
ticularly  desirable  in  JT,  because 
of  the  direct  coupling  between  JTt 
and  77*.  Such  stabilization  is  neces¬ 
sary  to  assure  the  interchange- 
ability  of  all  transistors  of  a  given 
type. 

Although  the  condition  of  in¬ 
terchangeability  was  not  obtained 
in  the  oscillator  because  of  battery- 
power  limitations,  the  moderate 
degree  of  stabilization  produced  is 
suflUcient  to  protect  the  transistors 
from  running  away,  and  also  de¬ 
creases  the  effects  of  temperature 
drift. 


Noise 

Although  transistor  noise  has 
been  emphasized  in  the  literature, 
the  noise  output  of  the  oscillator 
was  at  least  80  db  below  one  volt. 
The  low  noise  output  is  a  result 
of  the  very  narrow  operating  band¬ 
width  of  the  circuit. 

It  is  thought  that  the  perform¬ 
ance  of  the  oscillator  is  surprisingly 
good  for  such  a  simple  circuit.  This 
is  accounted  for  in  no  small  part 
by  the  excellent  characteristics  of 
the  transistors  employed  which 
were,  however,  not  selected 
especially  for  this  particular  ap¬ 
plication. 

The  writer  thanks  the  McIntosh 
Laboratory,  Inc.,  of  Binghamton, 
N.  Y.,  for  permission  to  publish 
this  paper. 
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Control  room  ol  Ihootro-lTpo  studio.  IsolotioB  unit  Is  mountsd  In  bay  ot  ri^ht.  Othsr  con-  Front  ponol  oi  isolotion  unit.  Switches 
trols  ore  vroupod  conTontionallr  at  ths  operator's  position  at  top  select  Input  to  soimd  STSIem 


Low-level  from  many  loudspeakers  in  seating  area  of  small  theater-type  studio  avoids 
acoustical  feedback.  Broadcast  console  is  modified  to  feed  both  program  line  and  sound 
system.  Line-bridging  amplifiers  divide  input  signal  without  crosstalk 


common  in  many  public-address  in¬ 
stallations;  namely,  that  when  the 
output  of  a  console  is  fed  to  the 
sound  amplifier,  all  program  mate¬ 
rial  is  reinforced.  In  the  case  of 
music  for  example,  this  may  be 
highly  undesirable.  Likewise  in 
audience  participation  programs 
where  microphones  are  necessarily 
suspended  over  the  seating  area,  the 
public-address  sound  level  fre¬ 
quently  results  in  degradation  of 
the  program. 

Circuits 

The  broadcast  console  installed  in 
the  control  room  of  the  theater- 
studio  has  the  usual  six  unbalanced 
microphone-attenuator  networks. 
Each  program  circuit,  however,  is 
broken  just  after  the  channel-input 
switch  to  feed  the  sound  reinforce¬ 
ment  system.  Thus  a  single  micro- 
phone-gain  control  suffices  for  both 
the  program  line  and  sound  system 
employed. 

The  isolation  circuits  shown  in 
Fig.  1  were  devised  to  obtain  di¬ 
vision  of  feed  between  the  program 


SOUND  REINFX)RCEMENT  in  the 
seating  area  of  a  small  thea¬ 
ter-type  studio  can  be  achieved 
without  the  disadvantages  generally 
inherent  in  high-level  public-ad¬ 
dress  systems.  A  low-level  sound- 
reinforcement  system  using  ten 
loudspeakers  produces  a  general 
level  of  sound  throughout  the  audi¬ 
ence  area  without  creating  the  usual 
problem  of  acoustical  feedback.  The 
loudspeakers  are  mounted  in  pairs 
on  the  ceiling.  Placement  is  deter¬ 
mined  by  drawing  cone-projection 
lines,  taking  into  account  the  ramp¬ 
ing  of  the  seating  area. 

Each  loudspeaker  pair  has  its 
own  volume  control  and  any  com¬ 
bination  can  be  cut  in  or  out  or 
its  volume  preadjusted.  The 
entire  system  is  governed  by  a 
master  gain  control  mounted  on  the 
broadcast  engineer’s  console.  The 
individual  controls  avoid  a  problem 
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For  Theater-Type  Studio 


FIG.  2 — Slngl^-Utts  block  schomotic  shows  location  ol  isolation  chassis  with 
rsspoct  to  consolo  and  olhsr  control-room  circuits 


Roar  oi  Isolation  unit.  Uno-brtdgin9 
isolation  ampliilors  oro  at  top 
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line  and  the  sound  system  for  each 
individual  input  and,  at  the  same 
time,  to  avoid  interaction  between 
circuits  when  more  than  one  input 
channel  is  in  use.  Figure  2  is  a 
single-line  block  schematic  showjng 
the  location  of  the  isolation  panel 
with  respect  to  console  and  other 
control-room  circuits. 

Each  isolation  circuit  employs 
both  halves  of  a  12AU7.  One  half 
completes  the  original  circuit  of  the 
broadcast  console  while  the  other 
half  is  fed  through  a  switch  that 
determines  whether  that  particular 
microphone  output  is  to  be  rein¬ 
forced  and  completes  the  circuit  to 
the  sound  system.  The  same  cir¬ 
cuit  configuration  is  repeated  for 
each  of  the  six  input  channels.  An 
additional  function  is  incorporated 
in  channels  5  and  6.  These  chan¬ 
nels  do  not  have  preamplifiers  and 
are  generally  used  to  handle  turn¬ 
tables  or  remote  originations 
where  preamplifiers  are  not  re¬ 
quired. 

Each  of  these  channels  provides 
a  special-feed  output  capable  of  sup¬ 


plying  headphones  or  loudspeaker 
circuits  in  special  stage  or  studio 
locations.  The  special-feed  circuit 
comprises  an  additional  switch  and 
a  6C4  triode.  The  circuit  is  partic¬ 
ularly  useful  for  two-way  overseas 
panel  discussions  and  for  musical- 
quiz  programs  where  recorded  ex¬ 
cerpts  are  used. 

Performance 

None  of  the  isolation  triodes  pro¬ 
vide  any  circuit  gain  but  the  isola¬ 
tion  has  been  found  to  be  extremely 
effective.  No  crosstalk  has  been 
noticed.  Furthermore,  use  of  the 
isolation  panel  in  no  way  degrades 
frequency  response  or  noise  level  or 


introduces  any  distortion  in  the 
console.  Working  results  of  the 
sound-reinforcement  system  are 
such  that  spectators  have  remarked 
about  the  good  acoustics  of  the 
theater. 

The  system  is  sufficiently  flexible 
so  that  sound  from  the  station  bus 
can  be  supplied  to  the  theater  to 
entertain  early  arrivals.  The  loud¬ 
speaker  network  can  also  be  used  to 
furnish  sound  from  an  external 
source  such  as  from  sound  tracks 
when  the  theater  is  used  for  film 
projection.  The  control  room  may 
also  be  used  for  programming  di¬ 
vorced  from  any  nonbroadcast  pro¬ 
ceedings  in  the  theater-studio  itself. 
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Phototubes  Observe 


Total  ocUpM  at  Khartoain  ahows  poorly-whito  solar  corooa  contoliilag  atoms  at 
tomporaturos  of  about  a  million  dogroos 


Astronomers  who  go  to  remote 
•parts  of  the  world  to  observe 
a  total  eclipse  of  the  sun  may  have 
several  observational  projects  to 
achieve.  One  may  use  the  few  fleet¬ 
ing  minutes  during  which  the  moon 
moves  between  the  earth  and  the 
sun  to  observe  and  photograph  the 
tenuous  envelope  of  gases  about  the 
sun.  This  pearly-white  solar  corona 
containing  atoms  at  temperatures 
of  about  a  million  degrees  cannot 
ordinarily  be  seen  because  of  the 
intense  diffuse  sunlight  in  the 
earth’s  atmosphere.  Another  astron¬ 
omer  grasps  these  few  minutes  to 
photograph  the  stars  that  appear 
close  to  the  edge  of  the  sun,  so  that 
he  may  measure  whether  or  not  the 
rays  of  light  coming  from  the  stars 
are  bent  or  pulled  in  by  the  gravi¬ 
tational  field  of  the  sun.  This  ob¬ 
servation  will  confirm  the  prediction 
of  Einstein’s  theory  that  light  rays 
are  subject  to  the  law  of  gravity  in 
a  special  way.  These  are  but  two 
instances  to  show  that  an  eclipse  of 
the  sun  provides  a  marvelous  labo¬ 
ratory  experiment  for  an  astrophys¬ 
icist  or  for  a  cosmologist. 

On  the  other  hand,  there  are  as¬ 


tronomers  who  are  interested  in  the 
mechanics  of  the  motions  of  the 
bodies  in  the  sc^ar  system.  These 
involve  the  orbital  motions  of  the 
moon  and  the  earth  and  the  rota¬ 
tion  of  the  earth  on  its  axis.  A  total 
eclipse  might  be  compared  to  the  in¬ 
stant  when  a  great  clock  strikes  the 
hour  and  announces  the  correct 
time  to  the  world.  This  same  in¬ 
stant  marks  the  relative  positions 
of  the  sun,  moon  and  observer  on 
the  surface  of  the  earth. 

Improving  Maps 

The  United  States  Air  Force, 
through  its  Aeronautical  Chart  and 
Information  Center,  has  been  inter¬ 
ested  for  some  time  in  the  accurate 
timing  of  the  beginning  and  end  of 
eclipses.  From  these  contact  times, 
which  are  observed  to  within  a  few 
hundredths  of  a  second  of  time, 
distances  between  the  observation 
sites  can  be  calculated  to  first-order 
accuracy.  In  the  space  of  a  few 
hours  it  is  possible  to  span  oceans 
over  which  ordinary  surveying 
methods  are  impossible  and  vast 
distances  over  land  that  would  re¬ 
quire  years  of  triangulation  work 
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to  improve  existing  charts. 

Since  1932,  the  eclipse  expedi¬ 
tions  sponsored  by  the  National 
Geographic  Society  have  averaged 
about  fifty-percent  success  on  the 
weather.  After  sitting  out  the 
eclipse  of  1948  on  a  rain-drenched 
mountain  in  China,  the  author  de¬ 
cided  to  try  a  method  using  a  photo¬ 
electric  tube  with  a  high-speed 
recorder,  rather  than  a  camera. 

An  eclipse  of  the  sun  is  simply 
the  phenomenon  in  which  the  moon 
passes  between  the  earth  and  the 
sun.  The  long  conical  shadow  cast 
by  the  moon  sends  its  point  down 
to  the  surface  of  the  earth.  When 
the  moon  is  in  a  part  of  its  ellip- 
tically  shaped  orbit  where  the 
shadow  is  longer  than  the  distance 
from  the  earth  to  the  moon,  the 
shadow  brushes  across  the  face  of 
the  earth  along  a  path  about  eighty 
to^  ninety  miles  in  width  and  about 
four  or  five  thousand  miles  in 
length.  This  is  a  total  eclipse  for 
anyone  within  the  path.  When  the 
moon  is  at  the  more  remote  end  of 
its  orbit  the  tip  of  the  shadow  just 
misses  the  surface  of  the  earth  as 
it  passes  by. 

In  this  instance,  the  sun  is  not 
completely  covered  by  the  moon  and 
it  appears  like  a  bright  ring  of 
light.  This  is  called  an  annular 
eclipse.  Whether  total  or  annular, 
the  eclipse  cuts  down  the  light  of 
the  sun  very  rapidly  during  the  few 
minutes  just  preceding  the  instant 
when  the  moon  is  completely  in 
front  of  the  sun.  To  measure  this 
drop  in  sunlight  photographically 
the  sky  must  be  clear;  but  regard¬ 
less  of  the  weather,  a  phototube  will 
record  the  failing  or  increasing 
light.  By  using  a  high-speed  re¬ 
corder  to  register  both  the  light  in- 


176 


Stfrtgmhtr.  1953  — ELECTRONICS 


Total  Solar  Eclipse 


Technique  using  a  pair  of  phototubes  in  a  bridge  circuit  permits  accurate  timing  of  total 
solar  eclipse  in  spite  of  rain  or  cloudy  weather.  Accurate  time  necessary  for  exact  deter¬ 
mination  of  latitude  and  longitude  is  relayed  from  WWV  and  recorded  on  light  curve 


N 


tensity  and  an  accurate  time  signal, 
the  instant  of  minimum  light,  or 
midtotality,  can  be  observed.  Two 
snudl  pieces  of  equipment  were  re¬ 
quired  to  be  designed  and  built 
especially  for  the  observations. 

One  of  these  was  a  compact  pho¬ 
toelectric  photometer  on  a  suitable 
mounting,  which  is  coupled  to  a 
Brush  BL-932  d-c  amplifier.  The 
first  problem  was  the  selection  of  a 
suitable  phototube.  It  was  beyond 
expectation  that  a  phototube  could 
be  found  that  would  have  a  more  or 
less  linear  response  over  the  range 
from  near  full  sun  to  less  than  full 
moon.  Since  the  chief  aim  of  the 
observation  was  to  obtain  a  relative 
measurement  of  minimum  light 
near  the  beginning  and  ending  of 
the  total  phase  of  the  eclipse,  there 
was  no  need  to  design  a  photoelec¬ 
tric  photometer  with  linear  re¬ 
sponse.  At  the  same  time  it  was 
all-important  to  have  a  tube  that 
would  respond  symmetrically  to  di¬ 
minishing  and  to  increasing  light 
over  the  same  range  in  intensity. 

The  type-927  phototube  was 
finally  selected  and  built  into  the 
bridge  circuit  shown  in  Fig.  1.  This 
tube  has  several  advantages.  Its 
response  places  the  maximum  sensi¬ 
tivity  of  the  tube  in  a  region  of  the 
spectrum  around  8,000  angstroms, 
where  readings  for  the  outermost 
edge  of  the  sun  are  assured,  and 
the  probability  of  a  strong  response 
from  the  solar  corona  less  likely. 
The  tube  also  has  a  response  of  120 
microamperes  per  lumen  at  zero 
cycles  per  second,  which  is  the 
highest  for  all  simple  phototubes. 
The  t)rpe  927  is  commonly  used  in 
sound  projectors  for  16-millimeter 
film.  It  is  small  and  requires  a 
maximum  of  90  volts  for  operation. 


Being  a  gas-filled  tube  it  has  the 
serious  fault  of  susceptibility  to 
changes  in  temperature.  To  mini¬ 
mize  this  effect,  two  cells  are  used  in 
a  bridge  circuit  as  shown  in  the  dia¬ 
gram.  One  cell  is  exposed  to  the 
sun's  light  while  the  other  is  kept 
in  total  darkness. 

But  effectively,  both  cells  are  ex¬ 
posed  to  the  same  changes  in 
temperature.  After  balancing  the 
circuit  by  means  of  the  variable  re¬ 
sistance,  the  unit  proved  to  be  re- 


F1G.  1 — Bridq*  circuit  of  Iho  photooloc* 
trie  pbotomotor  (A)  oad  timo^lvnal  fUtor 
for  poB  locordor  (B) 


FIG.  2 — Light  curro  rocordod  at  BasguL 
Fronch  Equatorial  Africa.  SoaaitiTlty 
rang#  was  choagod  by  ompllfior  doc- 
ado  ottonnotor.  Zoro  chock  mado  by 
blocktaig  oil  light  irooi  photooaotor  tub# 


markably  free  from  fluctuations  due 
to  temperature.  In  a  laboratory 
test,  the  photometer  was  exposed  to 
a  heat-ray  lamp  until  the  outside  of 
the  case  became  almost  too  hot  to 
touch.  The  change  in  the  output 
was  only  about  one-thirtieth  the 
full  reading  at  the  start  of  the  test. 
This  effect  could  easily  have  been 
caused  by  thermal  changes  in  the 
battery,  which  is  also  contained  in 
the  photometer  case. 

Equatorial  Mounting 

The  photometer  needed  a  suit¬ 
able  mounting  so  that  it  could  be 
pointed  at  the  eclipsed  sun  and  be 
kept  guided  on  it  at  every  instant 
by  the  observer.  Aircraft  naviga¬ 
tors  have  been  using  an  instrument 
called  an  astrocompass  for  several 
years.  These  instruments  have 
been  available  on  the  war  surplus 
market  for  less  than  ten  dollars. 
In  reality  the  astrocompass  is  a 
universal  equatorial  mounting  suit¬ 
able  for  holding  a  small  telescope 
in  any  latitude.  Once  the  axes 
have  been  set  for  azimuth  and  lati¬ 
tude,  the  declination  and  hour- 
angle  circles  can  be  used  just  like 
those  on  any  large  telescope. 

A  small  worm-gear  drive  was 
adapted  to  the  hour-angle  circle  of 
the  compass.  This  made  guiding 
very  simple  and  accurate.  The 
astrocompass  is  also  supplied  with 
lens  and  sighting  target.  This  was 
placed  on  top  of  the  photometer  and 
turned  so  that  the  sun  cast  an  im¬ 
age  of  itself  on  the  target.  By  sub¬ 
stituting  a  translucent  plastic 
sheet  for  the  target,  the  image  of 
the  full  moon  can  be  clearly  seen 
on  the  target  at  night.  With  this 
arrangement  guiding  is  no  problem. 

In  cloudy  weather,  when  no  im- 
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Air  Fore*  project  oliicor  and  outhor  inapoct  ocUpu  pbotomotor  at  Khartoum. 
During  oclipM,  tho  knatrumont  waa  aot  up  in  a  tont  and  pointed  through  opening 
in  top  to  prevent  temperature  change  by  wlnda  blowing  from  deaert  during  totality 


age  of  the  sun  is  visible,  diffusion 
of  light  by  the  clouds  widens  to 
several  degrees  the  area  over  which 
the  photometer  can  swing  without 
any  change  in  deflection. 

Close  guiding  is  not  necessary 
under  these  conditions. 

For  a  clear  sky,  careful  guiding 
is  essential.  A  short  brass  tube, 
blackened  on  the  inside,  restricts 
the  view  of  the  photocell  to  an  area 
of  the  sky  about  45  minutes  of  arc 
in  diameter.  As  long  as  the 
eclipsed  sun  is  kept  within  this  area 
the  tube  is  not  affected  seriously 
by  diffuse  light  from  other  parts  of 
the  sky,  or  from  observers  who 
usually  work  with  flashlights  dur¬ 
ing  a  total  eclipse. 

The  complete  photometer  with  its 
batteries  and  universal  equatorial 
mounting  is  fixed  to  an  ordinary 
tripod.  Perfect  rigidity  is  not 
Tiece.ssary.  If  the  latitude  of  the 
observer,  the  hour  angle  and  dec¬ 
lination  of  the  sun  are  known  for 
a  certain  time,  the  instrument  can 
be  put  into  the  right  azimuth  in  a 
matter  of  minutes  after  it  has  been 
leveled. 

Timing  the  instant  when  mini¬ 
mum  light  begins  and  ends  requires 
the  highest  possible  precision.  To 
be  worth  while,  the  observation 
must  be  made  within  a  probable 


error  of  a  few  hundredths  of 
a  second.  To  do  this  one  does  not 
care  to  trust  a  portable  chronom¬ 
eter  for  more  than  an  hour  or 
two,  and  each  observer  at  widely 
separated  sites  must  be  able  to 
receive  an  accurate  radio  time  sig¬ 
nal  immediately  before  the  observa¬ 
tion  and  immediately  after. 

It  was  decided  to  place  so  much 
importance  on  the  accurate  time 
signal  that  no  chronometer  at  all 
would  be  provided.  Instead,  the 
observers  would  have  to  record  a 
radio  time  signal  along  with  the 
light  variations. 

Time  Standard 

The  U.  S.  Bureau  of  Standards 
transmits  a  continuous  time  signal 
that  is  accurate  within  a  few  thou¬ 
sandths  of  a  second  at  all  times. 
This  signal  is  checked  regularly 
during  the  day  by  the  U.  S.  Naval 
Observatory.  Our  problem  was  to 
find  a  way  to  get  this  signal  all  the 
way  across  Africa  and  into  Saudi- 
Arabia  during  the  daytime.  A 
preliminary  survey  showed  that 
ordinarily  WWV,  the  transmitter 
of  the  Bureau  of  Standards,  is  not 
heard  in  that  part  of  the  world  dur¬ 
ing  daylight  hours. 

The  Voice  of  America  was  called 
on  to  rebroadcast  WWV  from  its 


stations  in  Tangiers  and  in  Munich. 
The  WWV  signals  were  picked  up 
first  by  Cincinnati,  rebroadcast  to 
Europe  and  Africa,  picked  up  by 
Tangiers  and  Munich  and  rebroad¬ 
cast  again  for  the  eclipse  parties. 

Tests  of  this  time-signal  network 
were  made  during  the  second  week 
of  December  1951.  The  rebroad¬ 
cast  signal  from  Tangiers  was 
picked  up  at  Georgetown  Observa¬ 
tory  simultaneously  with  the  orig¬ 
inal  signal  from  WWV.  The  ob¬ 
served  time  lag  between  the  two 
signals  included  the  relay  equation 
of  the  transmitters  and  the  travel 
time  of  the  signal.  Total  lag 
amounted  to  -1-0.053  second.  A 
theoretical  value  for  the  travel  time 
with  due  allowance  for  skip  dis¬ 
tances  was  4-0.048  second,  leaving 
4-0.005  second  for  the  relay  equa¬ 
tion.  This  small  correction  leaves 
no  doubt  that  this  is  the  best 
method  for  making  a  single  uni¬ 
form  time  signal  available  to  sev¬ 
eral  widely  separated  observers  of 
an  eclipse. 

The  WWV  time  signal  is  more 
than  simply  a  reference  for  correct 
standard  time.  Simultaneously  it 
carries  two  pure  musical  notes,  one 
at  440  cycles  per  second  during  a 
four-minute  interval  and  another 
of  600  cycles  per  second  alternately 
during  the  next  interval.  The 
second  pulse  which  is  broadcast 
along  with  the  musical  note  lasts 
for  only  0.005  second  and  has  a 
frequency  of  1,000  cycles.  To  re¬ 
cord  the  second  pulses  and  to  sup¬ 
press  the  musical  pitches,  a  filter- 
circuit  was  built  that  would  high- 
pass  1,000  cycles  and  reject  440  and 
600  cycles.  Tunable  chokes  were 
used  for  the  high-  and  low-pass  cir¬ 
cuits  as  shown  in  Figure  IB.  This 
filter  circuit  proved  stable  and  ef¬ 
fective.  No  signal  below  800  cycles 
per  second  could  get  through  it. 

A  tjT>e-2D21  thyratron  was 
added  to  the  output  of  the  filter 
circuit.  Some  experimenting  with 
the  thyratron  circuit  was  neces¬ 
sary.  A  four-microfarad  electro¬ 
lytic  capacitor  in  the  output  slows 
up  the  recovery  of  the  tube  and 
makes  it  difficult  for  the  observer 
to  perceive  when  the  grid  bias  is 
too  high.  The  unit  then  triggers 
itself  at  intervals  of  about  one 
second.  A  one-microfarad  capaci¬ 
tor  in  this  part  of  the  circuit  has 
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proved  much  more  satisfactory. 

It  was  also  evident  that  the  thy-  • 
ratron  requires  only  a  weak  input 
signal  to  trigger  it.  This  proved 
a  decided  disadvantage  in  the  orig- 
ginal  circuit  because  during  the 
eclipse  observations  the  radio  oper¬ 
ator  had  to  monitor  the  radio  time 
signal  with  earphones  and  at  the 
same  time  count  seconds  aloud  for 
the  other  observer  who  was  operat¬ 
ing  the  photometer. 

Improved  Trigger 

After  returning  from  the  expedi¬ 
tion  the  thyratron  circuit  was  mod¬ 
ified  to  eliminate  this  difficulty  in 
the  following  way:  a  T-pad  was 
inserted  in  the  input  to  the  filter 
and  the  variable  biasing  resistor 
for  the  grid  of  the  thyratron  was 
removed.  This  allows  the  radio 
operator  to  tune  the  time  signal  on 
his  receiver  as  loud  as  he  needs  for 
comfort  and  efficiency,  while  he 
cuts  the  input  to  the  filter  circuit 
and  thyratron  as  low  as  possible 
for  smooth  operation.  If  the  signal 
fades  he  can  increase  the  input 
signal  for  the  trigger  circuit  by 
varying  the  T-pad. 

The  output  current  of  the  thy¬ 
ratron  was  too  strong  for  the  pen 
motor  on  the  recorder.  A  voltage 
divider  and  choke  circuit  was  intro¬ 
duced  in  the  output  so  that  the 
amplitude  of  the  pen  deflection 
could  be  controlled. 

An  unsuspected  difficulty  lay  in 
ambush  until  the  middle  of  Janu¬ 
ary,  when  the  expedition  had 
reached  Khartoum  in  the  Sudan 
where  it  made  its  headquarters 
until  a  few  days  before  the  eclipse. 
There  it  was  soon  evident  that  the 
signals  from  the  Voice  of  America 
stations  are  practically  always 
jammed.  Three  or  even  four  dif¬ 
ferent  types  of  jamming  were  ob¬ 
served  during  the  period  of  prep¬ 
aration.  The  only  remedy  was  to 
have  the  radio  operators  practice 
until  they  could  handle  the  receiv¬ 
ers  like  delicate  instruments  and 
record  every  time  signal  pulse  that 
got  through  the  jamming. 

Since  the  recorder  is  driven  by  a 
synchronous  motor,  this  feature 
proved  invaluable  in  untangling  the 
time-signal  records  after  the  obser¬ 
vations  had  been  taken.  Despite 
the  irregularities  of  the  small  gaso¬ 
line  generators  that  supplied  the 


power,  the  synchronous  drive  car¬ 
ried  the  paper  record  through  the 
recorder  at  a  uniform  rate  of  speed. 
In  some  instances  where  ten  or 
more  second  pulses  had  been  lost 
on  the  record,  the  second  interval 
remained  uniform  to  within  a  milli¬ 
meter  on  the  recording  tape,  and 
the  next  good  second  mark  was 
found  and  identifled  on  the  record. 

This  problem  has  also  been  mini¬ 
mized  for  the  next  expedition.  The 
output  circuit  of  the  time-signal 
trigger  has  been  modified  to  allow 
a  chronometer  contact  to  operate 
simultaneously  with  the  incoming 
time  signal.  The  chronometer  con¬ 
tact  throws  the  time-signal  pen  on 
the  recorder  in  one  direction  and 
the  radio  signal  throws  it  in  the 
opposite  direction.  A  two-second 
contact  on  the  chronometer  pre¬ 
vents  any  possibility  of  confusion 
if  by  chance  both  radio  and  chro¬ 
nometer  signals  are  in  synchronism. 
This  simnle  change  relieves  the 
ob.server  of  all  worry  over  the  iden¬ 
tification  of  good  second  marks  and, 
above  all,  of  the  zero  seconds  for 
the  beginning  of  a  minute.  It 
reduces  the  amount  of  labor  in¬ 
volved  in  reading  the  tape  records 
afterwards  by  at  least  a  factor  of 
one-tenth. 

Observational  Results 

One  of  the  curves  showing  the 
variations  in  light  at  the  time  of 
totality  is  presented  in  Fig.  2.  It 
indicates  clearly  how  rapidly  the 
light  of  the  sun  is  clipped  by  the 
edge  of  the  moon  within  a  few 
seconds  before  the  total  eclipse 
takes  place.  The  curve  during  the.se 
few  seconds  appears  like  a  straight 
line  on  the  diagram,  but  this  is  only 
an  illusion  because  the  time  co¬ 
ordinate  has  been  reduced  to 
simplify  the  diagram.  Actually 
the  curve  is  determined  by  many 
variables,  and  the  final  computa¬ 
tions  involved  require  the  as¬ 
sistance  of  an  electronic  computer. 
The  probable  error  of  midtotality, 
which  is  determined  by  the  sym¬ 
metry  of  the  curve,  is  an  indication 
of  the  general  accuracy  of  the  re¬ 
sult  At  the  sites  where  no  clouds 
were  present  during  the  observa¬ 
tions,  this  error  is  of  the  order  of 
±.  0.01  second  of  time.  The  error 
becomes  larger  when  the  observa¬ 
tions  are  made  through  clouds. 


The  times  for  midtotality  at  eacti 
site  were  calculated  from  the  best 
known  positions  of  the  sun,  moon 
and  observer.  The  differences  be¬ 
tween  these  calculated  times  and 
those  observed  are  a  little  more 
than  half  a  second  of  time.  This 
deviation  indicates  that  there  is 
need  for  a  correction  in  the  assumed 
position  of  the  moon.  The  rotating 
earth,  with  the  moon  revolving 
around  it  and  both  earth  and  moon 
revolving  around  the  sun  is  a  deli¬ 
cately  timed  mechanism.  It  is 
known  that  such  a  correction  is 
necessary,  and  it  varies  from  year 
to  year.  Several  causes  account  for 
it  including  the  shifting  of  weight 
on  the  earth  due  to  the  freezing  and 
melting  of  ice-caps. 

The  slightest  variation  in  the 
rotation  of  the  earth  changes  the 
timing  of  the  sun  and  the  moon. 
The  observed  differences  will  also 
show  the  need  for  a  correction  in 
the  latitude  and  longitude  of  the 
observers.  These  two  quantities, 
the  latitude  and  longitude,  were 
determined  with  an  instrument  that 
relies  on  the  accuracy  of  a  spirit 
level  and  consequently  the  direction 
of  gravity.  Unfortunately  gravity 
does  not  always  point  straight  dowm 
at  every  point  on  the  surface  of  the 
earth,  and  at  these  places,  positions 
observed  with  such  instruments  are 
slightly  in  error.  An  eclipse  obser¬ 
vation  does  not  depend  upon 
gravity.  Hence  it  can  show  where 
these  errors  are.  The  computations 
for  finding  all  of  these  corrections 
are  now  being  done  and  will  take 
a  few  more  months  for  completion 
to  show  results. 

Corona  Variation 

This  is  the  first  attempt  to  use 
this  method  extensively  for  the  ob¬ 
servation  of  an  eclipse  of  the  sun. 
It  has  demonstrated  its  worth  in 
several  ways,  for  the  variations  in 
light  from  the  outer  edge  of  the 
sun,  which  were  recorded  on  a  tape 
moving  at  five  inches  per  second, 
provide  much  interesting  data  not 
looked  for  in  the  original  plan. 
The  records  of  two  of  the  six 
stations  have  been  temporarily  put 
aside  because  these  sites  experi¬ 
enced  such  heavy  jamming  during 
the  observations  that  the  radio  op¬ 
erators  feel  that  no  time  signals 
were  received. 
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Simplified  Vectoxscope 


Dynamic  phase  measurement  is  displayed  on  a  cathode-ray  oscilloscope.  Designed  for 
color-television,  the  instrument  is  useful  in  design  of  phase  shift  filters,  delay  lines, 
phase-modulation  systems  and  high-speed  radio  direction  finders 
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Designed  originally  to  observe 
steady-state  phenomena  or 
long  signal  bursts  in  connection 
with  color-television  development, 
the  vectorscope  indicates  the  phase 
between  two  alternating  voltages 
by  the  angular  displacement  of  a 
radial  emanating  from  the  center 
of  a  cathode-ray  oscilloscope. 

As  a  phase  indicator,  the  vector- 
scope  finds  uses  in  monochrome 
television,  high-speed  direction 
finding  and  course  indication;  also 
in  design  of  phase-modulation 
equipment,  antennas,  filters  and  de¬ 
lay  lines;  in  synchronization  of 
generators  and  oscillators;  and  in 
monitoring  phase-modulation 
equipment  and  feed  systems  for 
multiple-antenna  arrays. 

Although  designed  to  accept  the 
original  8,898-mc  color-burst  fre¬ 
quency,  the  instrument  may  be 
tuned  to  accept  the  new  NTSC 
color-burst  frequency  of  3.58  me. 
Measurements  at  other  frequencies 
require  use  of  a  dual-conversion 


unit  for  which  space  has  been  pro¬ 
vided  on  the  chassis. 

Since  phase  measurement  with 
the  vectorscope  is  entirely  a  visual 
process  and  because  the  system  can 
respond  to  dynamic  phase  change, 
it  can  frequently  yield  information 
difikult  if  not  impossible  to  elicit 
by  other  means.  The  photograph 
shows  the  instrument  less  power- 
supply  components.  It  is  mounted 
in  a  vertical  chassis  to  keep  ert 
leads  short  and  facilitate  fabrica¬ 
tion.  Figure  1  is  a  block  diagram 
of  the  complete  instrument. 

Theory 

The  key  circuit  is  the  phase  de¬ 
tector.  This  utilizes  the  principle 
that  when  two  signals  of  the  same 
frequency  but  of  different  phase 
are  mixed  in  an  electron  tube,  the 
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tube  current  will  contain  a  compo¬ 
nent  that  is  a  function  of  the  phase 
angle  between  the  two  signals. 

Figure  2  represents  a  simplified 
phase  detector  from  which  analysis 
is  made.  The  schematic  diagram 
of  the  phase  detector  is  shown  in 
Fig.  3. 

The  voltages  e„  and  e,  may  be  ex¬ 
pressed 

e,  IB  e,'  SI  El  sin  («l  +  9)  (1) 

sj  "  sin  («,»<) 

Voltages  available  to  the  diodes  are 

in  “  «i  +  ^  (2) 

«rj  “  -«/+«*  -  -  e,  -f-  e» 

where  Tl  and  t2  refer  to  the  total 
voltage  applied  to  the  diodes  D,  and 
Dt  respectively. 

The  plate  currents  of  the  diodes 
can  be  expressed  in  series  form  as 

ij  ^  Ol  en  +  at  sn*  +  •  *  •  (3) 

tl  —  Ol'  «n  +  at'  irf  +  •  •  • 
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FIG.  1 — Block  diagrom  shows  phase  dotoctor  dicvlt  that  soparotos  out  phaso-oaglo 
compoaont  oi  mlxod  signals 
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where  Oi  =  a/  and  a.  =  a,'  if  the 
tubes  are  assumed  to  have  identical 
characteristics. 

The  output  voltage  is  given  by 

V.  -  Rl  (».  -  it)  (4) 

which  with  the  aid  of  Eq  1,  2  and  3 
may  be  expressed 

K,  —  2  \atEiEi  COB  d  +  OiEt  sin 
(wt  +  tf)  —  otEiEj  COB  (2  wf.  +  9)  (6) 

A  filter  after  Ri  removes  the  r-f 
components  permitting  V,  to 
become 

V,  ^  2fit  Ri.E\E2  cob  0  (6) 

If  the  voltage  e,  were  shifted 
90  degrees  and  the  same  phase-  de¬ 
tection  process  used,  the  result 
would  be 

V 0'  "  —  2  sin  $  (7) 

If  V,  and  V,'  were  applied  to  de- 
fiection  plates  of  a  cathode-ray 
tube,  it  is  apparent  that  a  spot 
would  result  and  the  position  of 
this  spot  would  be  a  function  of  the 
angle  0.  If  6  varied  by  360  degrees, 
the  spot  would  trace  out  a  circle. 
This  is  the  desired  condition. 

The  same  result  could  be  ob¬ 
tained  by  using  triodes  or  pentodes 
instead  of  diodes  but  the  coefficient 
a,  would  naturally  assume  a  differ¬ 
ent  value. 

Circuit 

The  signal  of  unknown  phase  e, 
is  applied  to  two  identical  ampli¬ 
fiers  Vi  and  V,.  The  amplifiers 
isolate  the  X  and  Y  channels,  furn¬ 
ish  the  phase  detectors  with  suffic¬ 
ient  voltage  to  operate  in  the  region 
where  the  diodes  are  essentially 
square  law  and  provide  for  a  large 
output  from  the  phase  detectors. 

The  reference  signal  e,  is  applied 
to  two  separate  tubes  after  passing 


FIG.  2 — SimpliiiBd  gchcmatic  of  phat* 
dBiBCtor 


FIG.  3 — Circuit  of  phoM  dotBctor  ahowt 
{••d-in  of  raiBiBBCB  Toltae* 


through  the  zero-set  circuit.  It  is 
amplified  by  Vt  directly  and  by  V, 
after  being  shifted  90  degrees 
through  a  low-pass  filter. 

The  filter  is  made  to  give  a 
90-degree  phase  shift  with  nearly 
zero  attenuation  by  choosing  the 
cut-off  frequency  to  be  1.41  times 
the  operating  frequency. 

After  being  amplified,  e,  is  ap¬ 
plied  to  the  phase  detectors 
through  the  r-f  transformers  (see 
Fig.  3).  Center-tapping  the  sec¬ 
ondary  of  these  transformers  was 
avoided  by  using  equal  values  of 
tuning  capacitors  connected  in  se¬ 
ries.  Injection  of  the  reference  volt¬ 
age  to  the  center  of  these  capaci¬ 
tors  resulted  in  extreme  circuit 


instability.  To  reduce  the  imped¬ 
ance  of  the  secondaries  to  ground, 
the  centers  of  these  tuning  capaci¬ 
tors  were  grounded  and  the  refer¬ 
ence  voltage  injected  across  the 
load  resistors  by  lOO-vitji  capaci¬ 
tors.  Circuit  stability  was  greatly 
improved  and  filters  were  required 
to  reduce  the  amount  of  r-f  voltage 
on  the  grids  of  the  d-c,amplifiers. 

The  outputs  of  these  phase  de¬ 
tectors  are  the  previously  discussed 
d-c  voltages  V,  and  V/  and  because 
the  outputs  of  these  detectors  are 
insufficient  to  drive  an  oscilloscope, 
d-c  amplifiers  must  be  added. 

The  gains  of  the  d-c  amplifiers 
V,  and  V,  were  kept  to  a  minimum 
to  obtain  static  and  dynamic  stab- 
ity.  The  5965  dual  triode  was  used 
for  the  amplifier  because  of  the 
equality  between  the  two  triode  sec¬ 
tions.  If  the  outputs  of  the  d-c 
amplifiers  were  applied  to  the  crt, 
the  display  would  merely  be  a 
single  spot  tracing  out  a  circle 
when  phase  varied.  It  is  necessary 
to  change  the  spot  to  a  straight  line 
so  a  vector  presentation  results. 

Sweep  generators  V,  and  V„  ac¬ 
complish  this.  However,  before 
discussing  the  sweep  generators  Vt 
and  Vm  it  is  desirable  to  consider 
the  blocking  oscillator  V„. 

The  oscillator  is  free  running  at 
100  kc  and  provides  a  0.3-vLsec 
positive  pulse  at  the  output  wind¬ 
ing  of  the  transformer  (Fig.  4). 
Both  sections  of  a  6965  are  used 
in  parallel  to  provide  a  pulse  ampli¬ 
tude  of  80  volts. 

This  positive  pulse  is  applied  to 
the  grids  of  the  sweep  generator 
tubes  and  causes  an  average  nega- 
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live  voltage  to  be  developed  across 
the  200-{fc|<.f  coupling  capacitors  be¬ 
cause  of  grid  current  flow  in  the 
sweep-generator  tubes.  This  nega¬ 
tive  voltage  is  of  sufficient  magni¬ 
tude  to  cut  off  F,  and  F„  except 
during  the  time  the  pulse  is  applied 
from  Fji. 

Although  not  shown  on  the  sche¬ 
matic  diagram,  there  is  in  effect  a 
20-]A|jLf  capacitor  across  each  of  the 
sweep-generator  tubes  which  con¬ 
sists  of  the  sum  of  the  crt  deflec¬ 
tion  plate  capacitance,  the  sweep- 
generator  tube  output  capacitance 
and  the  stray  circuit  capacitance. 
During  the  time  that  Vi  and  are 
cut  off,  the  combination  capacitance 
will  charge  exponentially  through 
the  330K  resistors  toward  the  plate 
voltage  of  the  d-c  amplifier.  The 
voltage  across  each  sweep-gener¬ 
ator  tube  will  rise  exponentially  for 
10  microseconds  and  then  drop 
rapidly  when  the  pulse  is  again  re¬ 
ceived  from  F„.  This  represents 
the  beginning  of  the  next  cycle  of 
operation. 

Thus  each  pair  of  deflection 
plates  is  furnished  with  a  sawtooth 
voltage  whose  amplitude  is  a  func¬ 
tion  of  the  output  voltage  of  the 
phase  detectors  as  amplified  by  the 
d-c  amplifiers. 

Because  the  trace  is  a  function 
of  the  voltages  present  at  each  pair 
of  deflection  plates,  the  presenta¬ 
tion  on  the  crt  face  will  be  a  line 
whosp  angular  position  is  deter¬ 
mined  by  the  phase  between  the 
two  input  signals. 

Horizontal  and  vertical-position 
controls  are  necessary  because  the 
crt  manufacturer’s  tolerance  speci¬ 
fies  that  the  zero-deflection-voltage 
position  of  the  crt  spot  may  fall 
within  a  15-mm  square. 

The  zero-set  circuit  is  used  with 
the  zero-check  switch.  Upon  press¬ 
ing  this  switch,  the  unknown  sig¬ 
nal  is  taken  from  the  reference 
source.  The  vector  on  the  crt  is 
then  adjusted  to  coincide  with  the 
zero  angle  of  the  polar-coordinate 
scale  on  the  crt  face.  This  accom¬ 
plished  by  manipulation  of  the 
zero-.set  circuit. 

Ixperimental  Results 

The  design  of  phase  modulators 
used  in  vhf  mobile  transmitters  is 
a  complex  process  requiring  a  great 


deal  of  equipment.  Such  factors  as 
amplitude  distortion,  nonsirmmetri- 
cal  phase  deviation  and  deviation 
limits  are  dependent  on  tube  and 
component  characteristics  and 
must  be  held  under  close  control  if 
a  practical  design  having  low  dis¬ 
tortion  is  to  be  realized. 

By  use  of  the  vectorscope  not 
only  can  the  above  mentioned  dis¬ 
tortion  factors  be  evaluated  quickly 
through  visual  indication,  but 
phase  deviation  can  be  readily 
translated  to  output-frequency  de¬ 
viation. 

For  the  measurement  of  phase 
modulation,  the  oscillator  voltage 
is  taken  as  the  reference  voltage 
while  the  signal  of  unknown  phase 
is  taken  from  the  output  of  the 
phase  modulator  as  shown  in  Fig. 
5.  Under  conditions  of  modulation 
a  fan-shaped  pattern  appears  on 
the  vectorscope. 

Interpretation 

To  interpret  this  pattern  in 
terms  of  the  frequency  deviation 
at  the  transmitter  output  fre¬ 
quency, 

A/- T  A/^/,/180  (8) 

where  A/  is  the  transmitter  fre¬ 
quency  deviation  on  one  side  of 
the  unmodulated  condition,  M  is 
the  frequency  multiplication  within 
the  transmitter,  is  the  angle 


FIG.  4 — Blocking  oscillator  Vu  prorldos 
pulso  to  swsop  gsnorator  Vi  driving  it  to 
cutoU  when  input  pulso  is  not  prosont 
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in  degrees  between  the  unmodu¬ 
lated  position  of  the  vectorscope 
display  and  the  limit  of  the  fan¬ 
shaped  pattern  with  modulation 
present  and  /«  is  the  frequency  of 
the  modulating  voltage. 

The  presence  of  nonsymmetrical 
deviation  is  indicated  by  a  differ¬ 
ence  in  the  value  of  ♦  max  on  each 
side  of  the  unmodulated  position 
of  the  vector. 

Other  Applications 

The  vectorscope  is  useful  for  ob¬ 
serving  fixed  phase  shifts  which 
occur  in  filters,  r-f  transmission 
lines  and  lumped-component  delay 
network.  The  photograph  shows  a 
display  of  six  vectors  that  were  ob¬ 
tained  by  taking  the  unknown 
phase  source  from  a  device  that 
sampled  each  of  six  separate  delays 
at  a  60-cycle  rate. 

With  some  additional  equipment, 
the  instrument  can  be  used  for  di¬ 
rection  finding. 

The  voltages  available  from  two 
Adcock  antennas  at  right  angles 
are  c«  and  while  the  voltage 
available  from  a  vertical  sense  an¬ 
tenna  may  be  expressed  as  e, 

fit  K'a  EfCos  9  sin  (9) 

Cm  ~  K'a  E,  sin  0  sin 

e,  i-  Ee'  E,  sin  a4 

These  voltages  are  all  normally 
available  with  any  direction-find¬ 
ing  system.  If  is  shifted  90  de¬ 
grees,  it  may  be  expressed  as 

e'u  “  K’a  E,  sin  9  cos  a>4  (10) 

This  phase  shift  could  be  accom¬ 
plished  by  different  feeder  lengths 
from  the  two  antennas.  If  now  e„ 
is  added  to  e'u  in  a  linear  mixer 

f,  Sn  ■+■  e'u  “  K’a  E,  [cos  9  sin 

t>)4  4-  sin  ecos  Mtf)  (11) 

■■  K’ A  E,  sin  4-  9) 

The  two  voltages  e.  and  e„  repre¬ 
sent  the  exact  voltages  required  by 
the  vectorscope  to  yield  a  display 
of  the  direction-finding  angle  0. 
Voltage  e,  should  be  considered  the 
reference  and  e,  the  signal  of  un¬ 
known  phase.  If  0),  is  not  the 
proper  angular  velocity  for  the 
vectorscope,  it  may  be  converted 
to  the  desired  frequency  by  a  local 
oscillator-mixer  system.  No  switch¬ 
ing  or  rotating  of  antennas  is  re¬ 
quired. 

Refejiknces 

(1)  K.  Schleslngier  and  L.  W.  Nero, 
A  Phase  Indicator  for  Color  Television, 
Electronics,  p  112,  Oct  1962. 
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Wide-Range  Calibrator 
for  Vibration  Pickups 


Nonloading  displacement  transducer  used  with  vibration  generator  calibrates  vibration 
pickups  in  range  from  0.01  inch  to  10  microinches.  Extension  of  design  can  be  used  as 
controller  in  vibration  generator  servo-loop  system 


INCREASING  use  of  vibration  pick- 
UDS  has  introduced  a  serious 
calibration  problem.  The  im¬ 
portance  of  higher  frequency  com¬ 
ponents  of  vibration,  especially 
where  resonant  properties  of  the 
pickups  may  complicate  analysis, 
has  emphasized  the  need  for  rapid, 
reliable  calibration  over  wide 
ranges  of  amplitude  and  frequency. 

The  vibration  calibrator  provides 
direct  meter  indication  of  the  peak 
amplitude  of  vibration  produced  by 
a  vibration  generator  used  for 
pickup  calibration.  Amplitude  range 
extends  from  0.01  inch  into  the 
microinch  region  with  an  accuracy 
of  5  percent  of  full-scale.  Ranges  of 
0.01,  0.001  and  0.0001  inch  are  pro¬ 
vided  with  a  bandwidth  of  10  to 
20,000  cps.  An  additional  range  of 
10  microinches  has  a  flat  response 
from  60  to  10,000  cps.  In  units  of 
acceleration  due  to  gravity,  a  range 
of  approximately  2  x  10'*  to  4  x  10* 
g  is  encompassed.  Oscilloscope  con¬ 
nections  are  provided  to  permit 
study  of  the  displacement  wave¬ 


form.  Accuracy  is  maintained  by 
direct  standardization  using  a  dial 
gage  or  other  precision  displace¬ 
ment  measuring  device.  Stability  of 
the  instrument  is  such  that 
standardization  is  required  only  in¬ 
frequently. 

Theory 

The  basis  of  measurement  is 
illustrated  in  Fig.  lA.  A  stable  non¬ 
contacting  displacement-type  trans¬ 
ducer  producing  a  voltage  propor¬ 
tional  to  the  probe-to-surface 
separation  is  the  sensing  element. 
Surface  vibration  with  respect  to 
the  probe  results  in  an  alternating 
component  of  output  voltage  pro¬ 
portional  to  the  amplitude  of  vibra¬ 
tion.  Passed  through  a  60-cycle 
chopper  unit,  the  a-c  component  is 
read  by  a  stable  peak-to-peak 
vacuum-tube  voltmeter. 

The  instrument  is  standardized 
by  chopping  the  d-c  voltage  incre¬ 
ment  produced  by  a  standard 
mechanically-measured  0.02-inch 
displacement  change,  into  a  square 


wave.  Fed  into  the  vtvm  on  the 
0.01-inch  range,  the  square  wave  is 
equivalent  to  an  0.01-inch  peak 
amplitude  vibration.  The  voltmeter 
is  then  adjusted  to  read  full-scale. 
Calibration  of  only  one  range  is  re¬ 
quired  since  the  more  sensitive 
ranges  are  obtained  by  voltage 
dividers. 

The  vibration  calibrator  pro¬ 
vides  a  direct  comparison  between 
indicated  peak  amplitudes  and  the 
0.02-inch  displacement.  Choice  of  a 
standard  displacement  was  dictated 
by  the  ease  with  which  it  can  be  re¬ 
produced. 

Sensing  tiement 

Transducer  requirements  may  be 
specifled  in  terms  of  stability, 
linearity,  bandwidth  and  signal-to- 
noise  ratio.  Stable  sensitivity  is 
necessary  to  avoid  frequent  re¬ 
standardization.  Transducer  sensi¬ 
tivity  should  not  vary  with  vibra¬ 
tion  frequency.  Linearity  refers  to 
the  constancy  of  sensitivity  with 
respect  to  displacement  from  the 
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cursions  from  this  point  are  equal. 

To  obtain  necessary  sensitivity 
the  primary  winding  of  the  trans¬ 
ducer  requires  about  1.8  amperes 
rms  at  2.6  me.  This  current  is  ob¬ 
tained  without  excessive  power  con¬ 
sumption  from  the  circulating 
current  of  a  high-Q  tank  circuit 
(Fig.  4),  composed  of  L,  and  an 
0.0016-(if  capacitor  driven  by  the 
oscillator  tube  V^.  The  transducer 
coils  are  mounted  in  a  protecting 
probe  attached  to  the  main  chassis 
by  a  pair  of  cables. 

Regulation 

Stability  requirements  make  it 
necessary  to  regulate  the  current  x 
frequency  product  in  the  probe  pri¬ 
mary.  The  regulation  loop  L,,  F,, 
V„  F,  and  the  screen  supply  of 
Fi  has  internal  d-c  positive  feed¬ 
back  through  a  75K  resistor.  The 
d-c  open-loop  gain  is  about  80.  Loop 
oscillation  is  prevented  by  holding 
frequency  response  to  half  gain  at 
80  cps  by  negative  feedback  intro¬ 
duced  through  the  0.01-Mf  capacitor. 

While  the  regulation  loop  affords 
some  improvement  in  the  signal-to- 
noise  ratio  it  is  also  necessary  to 
shock-mount  the  subchassis  con¬ 
taining  those  circuits  and  to  choose 
the  oscillator  tube  type  with  care. 
The  lower  limit  of  vibration-ampli¬ 
tude  measurement  in  the  present 
design  is  set  by  noise  in  the 
oscillator  tube,  which  produces  a 
reading  of  0.4  microinch. 

Because  the  transducer  itself  has 
no  moving  parts,  there  are  no 
mechanical  bandwidth  problems  to 
consider.  Electrically,  it  has  been 
calculated  that  no  errors  larger  than 
2  percent  are  produced  in  a  vibra¬ 
tion-frequency  band  from  zero  to 
several  hundred  kc,  far  beyond  the 
bandwidth  of  the  remaining  cir¬ 
cuits. 

The  initial  spacing  between  sur¬ 
face  and  probe  is  normally  set  by  a 
displacement  meter  with  markings 
for  that  purpose.  This  meter 
measures  the  d-c  component  of  the 
probe  output  and  assures  reproduce- 
able  displacement  settings.  When 
vibration  amplitudes  are  being  read 
this  meter  is  removed  from  the  cir¬ 
cuit  to  prevent  vibration-induced 
meter  coil  motions  from  producing 
spurious  signals  at  the  vtvm  input 
For  standardization,  probe  spac¬ 
ing  is  adjusted  until  the  displace- 


OlSPLACEMENT 
TO  0-C  VOLTAGE 
TRANSDUCER 


60 -CYCLE 
standardization 
CHOPPER 


A-C  DECADE 
PEAK -TO-  PEAK 
VTVM 


adjustable 

CAL- ZERO 
D-C  VOLTAGE 


2.5-MC 
GENERATOR  OF 
CONSTANT  (Iu4 


OUTPUT 


metal  plate 

(B) 


FIG.  1 — Block  diagram  (A)  ol  Tibratioii  calibrator.  Cboppor  Input  Is  swltchod 
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range  of  separation,  the  relation¬ 
ship  between  d-c  output  voltage  and 
displacement  is  fairly  linear  as 
shown  by  the  transfer  curve.  Fig.  2. 
Figure  3  illustrates  the  transducer 
sensitivity  curve  where  the  slope 
of  the  transfer  curve  is  plotted 
against  displacement.  The  operate 
point  marked  on  this  curve  is 
selected  on  the  basis  that  the 
average  sensitivity  for  the  0.01-inch 
maximum  amplitude  of  vibration 
and  that  of  smaller  amplitude  ex¬ 


surface.  Since  this  distance  is  not 
normally  monitored  mechanically, 
instrument  accuracy  should  not  be 
impaired  by  small  variations  in  the 
initial  setting.  Finally,  the  signal- 
to-noise  ratio  of  the  transducer  is 
significant  because  of  the  minute 
amplitudes  measured. 

The  a-c  vacuum-tube  voltmeter 
must  meet  requirements  of  stability 
and  bandwidth  equivalent  to  those 
of  the  transducer.  If  the  duty  cycle 
of  the  60-cycle  chopper  is  not  to  be 
controlled  accurately,  the  only  a-c 
amplitude  measurement  of  signif¬ 
icance  is  on  a  peak-to-peak  basis. 
Therefore,  a  peak-to-peak  volt¬ 
meter,  calibrated  in  terms  of 
single  peak  amplitude,  is  used.  Close 
attention  to  the  decade  stability  of 
the  amplifier  section  is  required 
since  only  a  single  range  is 
standardized. 

Circuits 

Operation  of  the  displacement 
transducer  is  illustrated  in  Fig.  IB. 
This  design  is  based  on  a  mutual- 
inductance  type  developed  by  M.  L. 
Greenough.  The  transducer  consists 
of  a  carrier-excited  air-core  trans¬ 
former  and  detector.  Coupling  be¬ 
tween  the  primary  and  secondary 
windings,  and  therefore  the  ampli¬ 
tude  of  the  detected  secondary  volt¬ 
age,  varies'  with  the  distance  be¬ 
tween  the  plane  of  the  windings  and 
the  surface  of  a  nonmagnetic  metal 
plate  as  a  result  of  eddy  currents  in¬ 
duced  in  the  plate.  With  suitable  coil 
configurations  and  over  a  limited 
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FIG.  4 — Circuit  of  Tibrotton-plckup  calibrator.  Troasducor  circuits  oro  isolotod  by  shock-mountod  chassis  to  improTO  siqBai-to-noiao  rotlo 


ment  meter  reads  zero.  The 
calibrate-zero  control  is  then  ad¬ 
justed  to  provide  an  equal  buck-out 
voltagre  to  the  other  contact  of  the 
chopper  relay  as  evidenced  by  a  zero 
vibration-meter  readinf?.  Thus  when 
the  probe  is  advanced  toward  the 
surface  by  the  standard  0.02-inch 
displacement  the  voltage  difference 
between  the  two  contacts  corre¬ 
sponds  exactly  to  the  standard  dis¬ 
placement  and  permits  adjustment 
of  vtvm  gain  to  a  standard  square 
wave  of  equivalent  vibration  ampli¬ 
tude. 

Amplifier 

The  main  amplifier  in  the  vtvm 
is  of  conventional  design.  Overall 
bandwidth  is  restricted  as  shown 
in  the  solid  curve  of  Fig.  6.  The 
amplifier  is  stabilized  to  a  gain  of 
about  1,000  by  30  db  of  inverse 
feedback.  The  measuring  ranges  are 
obtained  by  precision  dividers  in 
the  amplifier  input.  The  most  sen¬ 
sitive  decade  range  is  obtained  by 
switching  in  preamplifier  Vt  and  F*, 
which  has  a  stabilized  gain  of  10. 
Preamplifier  bandwidth  is  further 
restricted  as  shown  by  the  dotted 
line  of  Fig.  6  to  decrease  the  noise 
bandwidth  to  obtain  lower  minimum 
vibration  readings.  The  coupling 
element  time  constants  of  the  ampli¬ 
fier  pass  the  60-cycle  standardizing 
square  wave  but  are  not  large 
enough  to  prevent  low-frequency 
distortion.  To  compensate  for  this 


and  other  small  errors,  a  33K  re¬ 
sistor  is  inserted  in  the  calibrate 
position  to  decrease  the  amplifier 
gain  5  percent  during  standardiza¬ 
tion. 

The  vibration  meter  is  driven  by 
the  peak-to-peak  detector,  Va. 
Initial  thermal  emission  current 
of  the  detector  is  cancelled  by  diode 
Fu.  Gain  of  the  entire  vtvm  system 
is  adjusted  over  a  two-to-one  range 
by  a  variable  meter  shunt.  The  final 
detector  is  driven  by  the  low-im¬ 
pedance  source  provided  by  cathode 
follower  Fi,.  A  0.0033-|if  bypass 
capacitor  prevents  residual  2.5-mc 
carrier  voltage  from  influencing  the 
indication.  Regulated  voltage  sup¬ 
plies  of  conventional  design  are  also 
provided. 

Test  Results 

Calibrator  readings  have  been 
checked  against  those  obtained  with 
less  convenient  but  more  accurate 
methods.  Comparison  has  been 


FIG.  5— Vorlotien  la  racpoaM  with  ir«- 
qaracy 


made  over  a  frequency  range  of  20 
to  2,000  cps  with  amplitudes  from 
0.001  to  0.01  inch  using  a  calibrated 
microscope  with  stroboscopic  illumi¬ 
nation.  Within  these  limits,  the 
measurements  check  within  speci¬ 
fied  tolerance.  Tests  at  higher  fre¬ 
quencies  were  hampered  by  lack  of 
suitable  equipment. 

Slight  extension  of  the  basic 
calibrator  design  would  enable  its 
use  as  a  controller  in  a  vibration 
generator  servo-loop.  This  has  not 
been  done  in  the  present  case  be¬ 
cause  of  the  wide  diversity  of  vibra¬ 
tion  generators  needed  to  cover  so 
broad  a  frequency  range. 

Development  of  the  vibration 
calibrator  was  sponsored  by  the 
Navy  Department,  Bureau  of  Ships. 
The  assistance  of  the  National 
Bureau  of  Standards  Sound  Labora¬ 
tory  and  of  the  Wave-Mechanics 
Laboratory  of  the  Naval  Engineer¬ 
ing  Experimental  Station  in  test¬ 
ing  the  instrument  is  gratefully 
acknowledged. 


BnuoGaAPRY 


M.  L.  OrMnouqh.  Technical  Data  on 
Electronic  Micrometer.  BLacraoNics,  zft,  p 
172,  Nov.  1947. 

The  Absolute  Calibration  of  Vibration 
Pickup^  tfBa  Tech.  Setoe  Bulletin,  t*. 
No.  1,  Jan.  1941. 

Accelerometer  Calibrators,  SB8  Tech. 
Ifeuie  Bulletin,  tt,  Na  12.  Dec.  1148. 

J.  P.  Arndt,  Direct  Reading  Mlcrodls- 
placement  Meter,  Jour,  Aeouet.  Boo.  Amer. 
tt.  No.  4.  July  1244. 

M.  Harrison  et  al.  The  Reciprocity  Cali¬ 
bration  of  Piesoelectric  Accelerometers. 
Jour,  Aeouet.  Boe.  Amer.  24.  No.  4.  July 
1952. 


ELECTRONICS  — September,  1953 


IIS 


Recording  Facilities 


Conference  recording  in  the 
past  has  suffered  from  at¬ 
tempts  to  utilize  a  single  micro¬ 
phone  and  recording  machine  in 
rooms  where  the  accoustics  have 
been  inadequate  to  allow  in¬ 
telligible  recording  of  distant  talk¬ 
ers.  The  equipment  described  is 
not  a  commercial  unit,  nor  was  it 
built  with  the  idea  of  making  a 
similar  commercial  system. 

As  in  the  past,  the  system 
utilizes  dictating  machines  as  the 
main  recording  units,  for  later 
transcribing  convenience.  Modern 
electronic  dictating  machines  have 
good  speech  fidelity,  plus  many  con¬ 
venience  and  control  features.  The 
machine  chosen  is  an  elaetronie 
disk  recorder  utilizing  constant 
groove  speed  to  maintain  fidelity 
and  hence  intelligibility  of  record¬ 
ing  at  all  points  on  the  disk.  It  can 
be  remotely  controlled,  is  inexpen¬ 
sive  to  operate,  and  incorporates 
an  avc  circuit  to  improve  the 
tolerance  of  the  recorder  to  varying 
input  signal  levels. 

The  Interconnection  of  the  re¬ 
cording  equipment  with  the  micro¬ 
phone  equipment  in  the  conference 
area  involved  the  design  and  con¬ 


struction  of  a  control  box  using  the 
circuit  shown  in  Fig.  1.  No  changes 
are  made  in  the  dictating  machine. 

The  essential  components  of  the 
complete  system  are  up  to  four 
microphones  for  pickup  of  dis¬ 
cussions  originating  on  the  floor,  a 
fifth  microphone  for  the  chairman 
of  the  meeting  and  a  .sixth  lAicro- 
phone  for  the  operator  to  in.sert 
comments  and  identifying  remarks 
on  the  record.  The  latter  can  be  a 
standard  dictating  microphone. 

The  chairman’s  mike  is  always 
alive  and  his  remarks  recorded, 
through  the  frequency  correction 
and  attenuation  networks  shown,  on 
whichever  of  the  two  recorders  is 
actuated.  When  a  person  from  the 
floor  desires  to  speak,  he  goes  to 
the  floor  microphone  nearest  him. 
Just  before  activating  this  micro¬ 
phone,  the  operator  momentarily  in¬ 
serts  his  own  microphone  in  the 
circuit  and  identifies  the  speaker 
for  the  record. 

The  circuit  is  arranged  so  two 
or  more  of  the  microphones  on  the 
floor  may  be  actuated  at  the  same 
time  for  rapid  discussion  between 
two  people;  low-level  mixing  facili¬ 
ties  is  provided  by  the  control  box. 


By  a.  E,  BESeS,  JR. 

Leeda  d  Northrup  Co. 
Philadelphia,  Pa. 


Control  box  awiicliM  Ooor  microphonoa 


The  circuit  is  used  in  conjunction 
with  a  public  address  system  which 
reproduces  discussion  over  the  loud¬ 
speakers  for  the  benefit  of  the  other 
conferees.  Only  such  comments  as 
are  derived  from  the  microphones 
which  are  live  at  the  particular  time 
in  the  program  are  heard.  The 
identifying  comments  from  the  con¬ 
trol  operator’s  microphone  do  not 
usually  go  out  over  the  public 
address  system. 

When  public  address  facilities 
are  used,  the  low-level  controls  on 
the  control  box  are  preset  to  avoid 
acoustic  feedback  and  the  record¬ 
ing  gain  controlled  with  the 
separate  gain  control.  Adequate 
gain  is  available  to  allow  satis- 
.  factory  recording  even  when  p-a 
level  is  inadequate  for  proper  loud¬ 
speaker  operation. 

Circuit  Description 

Low  -  impedance  balanced  -  line 
microphones  are  used  with  a  low- 
level  mixer  having  four  T-pads. 
After  amplification,  output  net¬ 
works  reduce  the  level  to  a  value 
appropriate  for  input  to  the  re¬ 
corders  and  boost  the  higher 
frequencies  for  better  intelligibility. 
Recorders  and  earphone  monitor 
channel  are  fed  from  the  separate 


Schamotlc  of  control  ■ystom  for  conioronco  rocordinq 
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for  Conferences 


Multiple  microphones  can  be  connected  through  a  central  control  position  to  two  elec* 
tronic  dictating  machines  for  providing  complete  and  accurate  minutes  of  conferences. 
Use  in  conjunction  with  public  address  system  is  optional.  Operator  has  break-in  cueing 
microphone  for  recording  names  of  speakers 


Operator's  position  at  control  box  Is  locotsd  nnobtnislTsly  In  confsrnnc*  room 


recorder  gain  control.  The  output 
impedance  of  the  dividing  network 
is  made  low  so  that  one  or  several 
Gray  Audograph  recorders  can  be 
operated  simultaneously  from  the 
network. 

Since  disk  rotation  in  the  re¬ 
corder  is  controlled  by  a  d-c  relay, 
the  switch  controlling  the  applica¬ 
tion  of  audio  power  to  the  recorder 
is  also  utilized  to  actuate  the  relay 
which  starts  the  disk  rotating. 
Thus,  control  of  the  two  records  is 
conveniently  centralized  at  the  con¬ 
trol  panel. 

A  socket  identical  to  that  in  the 
recorder  is  built  into  the  control 
box  so  that  the  recorder  microphone 
can  be  plugged  directly  into  it.  The 
audio  signal  from  this  plug  is  fed 
into  the  normally-open  contact  of  a 
relay  through  the  cue  gain  control. 
The  normally-closed  contact  of  this 
relay  feeds  sound  from  the  multiple 
microphone  mixer  into  the  recorder 
at  all  times,  except  when  the  relay 
is  actuated  through  the  plug  by 
depression  of  the  microphone 
handle  switch.  This  switch  ener¬ 
gizes  the  relay  coil  from  a  22§-volt 
battery  built  into  the  control  box, 
transferring  both  recorders  to  the 
output  of  the  cue  mike  momentarily 
to  allow  identification  of  talkers. 


Where  it  is  desired  to  use  the 
equipment  without  public  address 
facilities,  an  internal  single¬ 
channel  amplifier  of  straightfor¬ 
ward  design  is  incorporated  in  the 
control  box.  An  input  transformer 
is  provided  to  match  the  260-ohm 
output  of  the  mixer  to  the  grid  of 
this  amplifier.  The  output  of  the 
amplifier,  either  a  cathode  follower 
or  transformer-coupled  output, 
works  into  the  network.  In  this  case, 
it  is  necessary  to  reduce  the  overall 
attenuation  of  the  output  network 
since  the  internal  preamplifier  gain 
is  considerably  less  than  that  in 
the  complete  public  address  ampli¬ 
fier. 

Recording  With  P~A 

A  dual  triode,  such  as  a  12AY7,  is 
used  to  provide  a  gain  of  the  order 
of  60  db,  utilizing  both  stages  as 
amplifiers  with  transformer  output 
to  provide  adequate  recording  and 
monitoring  level.  The  output  signal 
may  also  be  used  to  feed  a  public 
address  system,  which  can  merely 
be  a  basic  bridging  amplifier  which 
will  operate  from  a' level  of  the 
order  of  one  volt.  This  amplifier 
would  be  connected  directly  across 
the  output  of  the  control  box  pre¬ 
amplifier  when  needed. 


Since  the  conference  is  recorded 
continuously,  it  is  unnecessary  to 
use  index  strips  when  making  a 
recording.  The  recorded  records  are 
identified  by  means  of  pencilled 
numbering  of  each  side  in  the  un¬ 
recorded  center  area.  On  play-back 
for  transcription  purposes,  index 
strips  are  used,  transcribing  being 
done  with  a  master  machine  instead 
of  the  usual  secretarial  machine. 

Where  any  question  arises  as  to 
what  a  certain  passage  meant,  or 
whether  a  half-finished  sentence 
should  be  omitted,  the  transcriber 
operator  punches  a  correction  hole 
in  the  index  strip  to  facilitate  later 
identification  of  the  particular 
passage.  In  addition,  punch  marks 
are  made  with  the  end  marker  to 
indicate  the  beginning  and  end  of 
each  person’s  discussion  and  are  so 
noted  on  the  draft  of  the  tran¬ 
scribed  minutes;  an  example  of  a 
notation  might  be  No.  10-12,  which 
means  that  at  the  12-minute  point 
of  record  No.  10  there  is  a  punch 
mark,  at  which  point  the  beginning 
cf  Mr.  X’s  speech  starts.  This  per¬ 
mits  easy  identification  of  various 
passages  on  the  records  when  the 
accuracy  of  the  transcription  is 
questioned  by  individuals  attending 
the  conference. 
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Balance  Measuiements 


Balaac*  comporotor  la  oaad  In  datonninlnq  aiiiciancy  oi  bcdnn  tranafonnaia 


By  0.  M.  WOODWARD,  JR. 

RCA  Laboratoriea  Division 
Radio  Corporation  of  America 
Princetitn,  Jf.  J, 


Antenna  systems  for  reception 
,of  horizontally-polarized  vhf 
and  uhf  sismals  are  usually  of  the 
balanced,  symmetrical  type  while 
modem  receivers  usually  use  un- 
symmetrical  input  circuits.  An 
isolation  transformer  called  a 
balun  (BALance-to-I/M)alance)  is 
used  to  transfer  efficiently  bal¬ 
anced-mode  energy  from  the  an¬ 
tenna  and  to  prevent  unbalanced¬ 
mode  currents  from  coupling  to  the 
receiver  input.  These  unbalanced¬ 
mode  (push-push)  currents  result 
in  reduction  both  of  gain  and  sig- 
nal-to-noise  ratio. 

Balance  efficiency  may  be  taken 
as  a  figure  of  merit  for  baluns.  It 
is  the  ratio  of  the  balanced-mode 
(push-pull)  components  of  load 
current  to  total  load  current  and 
is  expressed  in  percent. 

A  perfect  balun  has  been  shown 
to  operate  independently  of  source 
or  load  impedance.*  Some  baluns, 
however,  have  balance  characteris¬ 
tics  that  are  a  function  of  fre¬ 
quency  as  well  as  load  or  source 
impedance.  Since  practical  antenna 
installations  vary  widely,  it  is  im¬ 
possible  to  specify  balance  quality 
for  all  operating  conditions.  An 
arbitrary  standard  setup  will  be 
described  for  comparing  the  rela¬ 
tive  merits  of  different  baluns. 
The  device  shown  in  the  photo¬ 
graph  is  called  a  balance  compara¬ 
tor  and  is  used  in  determining  bal¬ 
ance  efficiency. 

Theory 

Figure  lA  shows  a  balun  joining 
an  unbalanced-mode  generator  to 
a  balanced  load,  2Z^  The  balun 
is  assumed  to  be  made  of  linear, 
passive  elements. 

In  the  general  case  of  imperfect 
balance,  the  unequal  load  currents, 
7,  and  /„  may  be  resolved  into  bal- 
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On  Baiun  Transformers 

Figure  of  merit  is  established  to  express  relative  balance  quality  obtained  with  balun 
transformers.  Comparator  for  measuring  balance  efficiency  is  described  and  results  of  tests 

on  typical  uhf  and  vhf  baluns  are  reported 


anced  or  push-pull  components,/., 
and  unbalanced  or  push-push  com¬ 
ponents,  /»,  as  shown  in  Fig.  IB. 
The  unbalanced  components  return 
through  ground  to  the  generator. 
The  vector  relation  of  the  load-cur¬ 
rent  components  is  illustrated  in 
Fig.  1C. 

Balance  efficiency  is  defined  as 

Balance  efficiency  >■ 

l/.l  X  100/(17.1  -f  W)  (1) 

When  only  balanced  currents 
flow,  /.  =  0,  and  the  balance  effi¬ 
ciency  is  100  percent 

For  consistent  comparison,  the 
balun  should  be  tested  with  a  bal¬ 
anced  load  equal  to  the  nominal 
design  value. 

Unbalanced  Load 

The  balun  may  also  be  operated 
with  energy  flow  in  the  opposite  di¬ 
rection  as  shown  in  Fig.  2A  where 
it  joins  a  balanced-mode  generator 
with  an  internal  impedance  2Z,  to 
■  an  unbalanced  load,  Zi.  This  is  the 
more  common  application  in  tele¬ 
vision  practice  in  which  the  load  is 
the  television  receiver  input  and 
the  generator,  the  balanced  antenna 
and  transmission  line. 

Load  currents  /■  and  I,  result 
from  turning  on  each  of  the  volt¬ 
ages,  separately.  With  both 
voltages  on,  the  total  load  current 
is  (/,  -f-  /,). 

If  one  of  the  input  voltages  is 
reversed  in  phase  (Fig.  2B)  an 
unbalanced-mode  generator  is  ob¬ 
tained  and  the  load  current  be¬ 
comes  (/i  —  Is).  If  the  balun  in¬ 
put  is  balanced,  this  unbalanced 
mode  is  suppressed  and  /,  equals  It. 

From  the  vector  diagram.  Fig. 
1C,  it  is  seen  that 

/*-/,- 1./2  (2) 
-  /i  +  /,/2  (3) 

and 

Jl.  ,  JlzJi.  «  (4) 

7.  7,  -1-  7,  1  +  7,/7. 


Thus  the  ratio  of  the  receiver 
current  magnitudes  for  the  two 
feed  conditions  shown  in  Fig.  2 
is  the  same  as  the  ratio  of  the  un¬ 
balanced  and  balanced  current 
magnitudes  derived  in  the  first  case 
of  Fig.  1. 


FIG.  1 — Bolua  ioliilag  a  balaac«d-mod« 
gcaarotor  to  oa  uabalaacod  load 


FIG.  2 — Bolaa  Jolaiag  a  balaacod-modo 
goaorator  to  uabalaacod  load  (A),  oad 
loialag  oa  uabolaacod-modo  goaorator 
to  uabaloacod  load  (B) 


The  relation  between  the  balance 
efficiency  and  the  impedances  of  the 
load  and  generator  is  considered 
next. 

Applying  Thevenin’s  theorem  to 
the  output  circuit  of  Fig.  2A 

7.  -  Vx/{Zv  -I-  Z')  (6) 

and 

7,  -  K,/(Zi  +  Z')  (6) 

where  Z'  is  the  measured  imped¬ 
ance  looking  into  the  balun  output 
with  the  input  voltages,  turned 
off;  and  Vi  and  V,  are  the  open- 
circuit  output  voltages  obtained  by 
turning  on  the  input  voltages 
separately. 

The  ratio  of  h  to  /.  is  unaffected 
by  the  value  of  the  load  impedance, 
Zu.  Hence,  from  Eq.  1  and  4,  the 
balance  efficiency  is  independent  of 
the  load  impedance. 

The  load-current  components  are 
proportional  to  the  balun  input 
voltages  produced  by  applying  the 
two  generators  separately.  How¬ 
ever,  since  these  voltages  depend 
upon  the  generator  internal  imped¬ 
ance  as  well  as  the  balun  input  im¬ 
pedances  to  ground,  the  ratio  of 
/,  to  It  and  hence  the  balance  effi¬ 
ciency,  is  a  function  of  the  genera¬ 
tor  internal  impedance,  2Z.. 

The  balun  should  therefore  be 
tested  with  a  generator  having  an 
internal  impedance  equal  to  the 
nominal  value  for  which  the  balun 
was  designed,  300  ohms  in  tele¬ 
vision  practice. 

Example 

A  typical  example  of  balance 
efficiency  plotted  against  frequency 
is  shown  in  Fig.  3. 

An  advantage  in  expressing  the 
quality  of  balance  in  this  manner 
is  seen  in  that  the  relative  absolute 
magnitudes  of  the  measureme.its 
for  either  type  of  balun  application 
are  apparent  at  any  frequency. 

One  means  of  experimentally  de- 
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With  the  loop  in  position  B,  bi¬ 
secting  the  right  angle  formed  by 
the  two  coaxial  lines,  the  receiver 
indication  will  be  proportional  only 
to  the  unbalanced  components,  /». 
With  the  loop  rotated  90  deg  to 
position  A,  the  receiver  reading 
will  be  proportional  only  to  the 
balanced-mode  components,  /.. 

Therefore  the  conditions  previ¬ 
ously  described  in  which  the  balun 
joins  an  unbalanced  generator  to 
a  balanced  load  are  fulfilled.  The 
values  of  the  coaxial  resistors  Z 
are  made  equal  to  one-half  of  the 
nominal  operating  load  of  the  balun 
under  test. 


TYPE  Of  USE 


UNBALANCE' 

TO-BALANCE 


BALANCE-TO- 

UNBALANCE 


FIQ.  3 — Trpical  axampU  of  balanc*  •ifici«nc7  plottad  agcdnat  normalIxAd 

fr«qMnc7 


Measurement 


termining  the  data  required  for  nects  to  a  single-turn  loop  that  may 
calculating  the  balance  efficiency  is  be  rotated  on  an  axis  perpendicular 
given  by  Tomiyasu.*  The  data  may  to  the  plane  of  the  two  coaxial 

also  be  obtained  by  use  of  slotted  lines.  An  equal  number  of  saw 

lines.  Connect  balanced  output  cuts,  D,  in  each  of  the  coaxial  lines 
loads  of  the  balun  to  the  inner  con-  provides  electrostatic  shielding  but 
ductors  of  two  slotted  coaxial  meas-  permits  very  loose  magnetic  coup- 
uring  lines  as  shown  in  Fig.  4.  ling  between  the  loop  and  resistors. 

As  the  lines  are  identical  and  The  extension  of  the  resistor  axes 

matched,  the  relative  absolute  mag-  and  the  axis  of  loop  rotation  inter- 
nitudes  of  the  output  voltages,  V\  sect  in  a  common  point, 
and  F,,  are  found  by  sampling  each 
line  with  a  probe  and  receiver. 

The  phase  relationship  is  meas¬ 
ured  by  the  use  of  two  adjustable 
probes  joined  by  equal  length  lines 
to  the  receiver.  The  probe  depth 
and  position  on  each  of  the  lines 
are  adjusted  for  zero  receiver  indi¬ 
cation.  Since  the  phase  shift  is 
linear  on  the  two  matched  lines,  the 
relative  phase  difference  between 
F,  and  F,  may  be  calculated. 

Balance  Comparator 

The  layout  of  the  balance  com¬ 
parator  for  measuring  these  quan¬ 
tities  is  shown  diagrammatically  in 
Fig.  5  and  in  the  exploded  view. 

Two  short  coaxial  lines  are  posi¬ 
tioned  at  right  angles  with  inner 
conductors  consisting  of  small  car¬ 
bon  resistors,  Z.  One  end  of  each 
resistor  is  grounded  to  its  outer 
conductor  by  a  shorting  disk,  C. 

The  free  ends  of  the  two  resistors 
lead  to  the  balanced  terminals  of 
the  balun  under  test.  The  outer 
conductors  of  the  coaxial  lines  and 
the  balun  ground  terminal  are 
joined  together.  The  coaxial  or 
unbalanced  terminals  of  the  balun 
connect  to  a  signal  source. 

A  receiver  or  other  indicator  con- 


In  operation,  the  loop  is  simply 
rotated  to  positions  B  and  A  and 
from  the  ratio  of  the  corresponding 
receiver  indications  the  balance 
efficiency  may  be  calculated  using 
Eq.  1.  Identical  results  will  be 
obtained  if  the  receiver  and  gen¬ 
erator  are  interchanged. 

The  relative  magnitude  of  the 
currents  /,  and  /,  of  Fig.  lA  may 
also  be  found  by  rotating  the  loop 
to  the  45-deg  positions  such  that 
it  is  parallel  to  each  of  the  resis¬ 
tors,  Z,  of  Fig.  6  in  turn.  Hence 
the  relative  phases  of  the  vectors 
of  Fig.  1C  may  be  calculated  if 
desired. 

In  operation,  considerable  care 
must  be  exercised  in  maintaining 


FIG.  4 — SloM*d-Uii*  m«thod  lor  mootur- 
log  bolonco  oiflcioncT 


RECEIVER 


GENERATOR 


LOOP 


POSITION  3 


‘POSITION  A 


FIG.  S — Block  diagram  of  bolonco  comporotor  Uliutroling  iti  nso  In  dotormining 
bolonco  ofllcioncr 
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short  symmetrical  connection  be¬ 
tween  the  test  .balun  and  compar¬ 
ator  terminals,  especially  in  the  uhf 
band. 

As  most  of  the  baluns  in  tele¬ 
vision  use  are  designed  for  nominal 
balanced  impedances  of  300  ohms, 
150-ohm  resistors  are  used  in  the 
balance  comparator.  However,  the 
resistor-block  assembly  is  designed 
so  that  other  values  may  be  easily 
substituted  if  necessary. 

Tests 

To  check  the  accuracy  of  the  de¬ 
vice,  measurements  were  taken  on 
baluns  having  easily  calculated  bal¬ 
ance-efficiency  characteristics. 

Figure  6A  shows  a  balun  is 
formed  by  a  shorted  coaxial  sleeve, 
a  quarterwave  in  length  at  the  mid¬ 
band  frequency  of  700  me,  which 
isolates  one  end  of  the  unbalanced 
coaxial  line  from  ground  potential. 
The  equivalent  electrical  circuit  is 
drawn  in  Fig.  6B.  The  calculated 
and  measured  data  for  the  partic¬ 
ular  balun  dimensions  shown  are 
plotted  in  Fig.  6C  and  show  close 


FIG.  6 — Quortar-war*  bolun  and 

rMults  oi  balanc*-«ifici*acT  mnoaur*- 
mants 


agreement.  Greatest  unbalance  oc¬ 
curs  when  the  sleeve  reactance,  Z„ 
at  the  open  end  approaches  zero. 
For  this  condition,  /,  =  0,  or  the 
components  /.  and  /»  are  equal  and 
opposite  in  one  leg  of  the  load. 
Hence,  from  Eq.  1,  the  minimum 
balance  efficiency  becomes  50  per¬ 
cent. 

A  commonly-used  balun  formed 
from  a  phase-reversing  half-wave 
cable  is  shown  in  Fig.  7 A  and  its 
equivalent  electrical  circuit  in  Fig. 
7B.  Calculated  and  measured  data 
in  the  vhf  range  are  given  in  7C. 

For  the  condition  of  a  phasing 
cable  an  integral  number  of  wave¬ 
lengths  long,  7,  and  /,  are  equal  in 
magnitude  and  flow  in  the  same  di¬ 
rection.  Hence  /,  =  0,  and  a  mini¬ 
mum  balance  efficiency  of  0  percent 
is  obtained. 

The  greatest  impedance  band¬ 
width  is  obtained  from  this  type  of 
balun  when  the  phasing  cable  is 
matched  or  equal  to  one-half  the 
balanced  load  impedance.  How¬ 
ever,  the  greatest  balance  band¬ 
width  is  obtained  when  the  ratio  of 
load  impedance  to  phasing-line  im¬ 
pedance  is  made  as  large  as  pos¬ 
sible. 

The  balance  characteristics  of 
both  types  of  baluns  are  seen  to  be 
sharp  in  terms  wide-band  coverage. 

Slotted  Balun 

A  further  check  was  provided  by 
measurements  taken  on  a  balun 
(Fig.  8A)  that  is  balanced  inde¬ 
pendently  of  frequency  change. 
This  balun  consists  of  two  dia¬ 
metrically  opposite  slots  cut  in  the 
outer  conductor  of  the  unbalanced 
coaxial  line  and  the  inner  conductor 
shorted  at  the  open  end  to  one  of 
the  line  sections  produced  by  the 
slot.  The  slots  are  one-quarter 
wave  in  length  at  the  midband  fre¬ 
quency  for  the  best  impedance 
characteristic.  A  quarter-wave 
sleeve  may  enclose  the  slotted  as¬ 
sembly  as  shown  in  Fig.  8A  to  pro¬ 
vide  shielding  and  a  ground  term¬ 
inal  near  the  balanced  leads. 

While  this  balun  is  well-balanced 
versus  frequency,  its  impedance 
bandwidth  is  relatively  narrow’. 
For  purposes  of  calculation,  the  im¬ 
pedance  at  the  end  of  the  coaxial 
line  is  one-fourth  the  shunt  com¬ 
bination  of  the  balanced  load  im- 


FIG.  7 — Quart«r-wav*  loop  balun  and 
roaultt  oi  balonco-oiilcloncy  moaturo- 
monts 


FIG.  8 — Slottod  balun  and  rMulta  oi  bal> 
onco-oilidoncy  mooaurmnonta 


pedance  and  the  balanced  reactance 
presented  by  the  forked  tube. 

The  measured  balanced  efficiency 
data  on  this  balun  is  given  in  Fig. 
8B. 
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Cathode-F  ollowei 


Graphical  procedure  simplifies  design  and  eliminates  cut-and-try.  Charts  show 
output  impedance  vs  input  voltage  for  nine  tube  types  commonly  used  in  cathode- 
follower  circuits  and  give  required  resistor  value  for  operating  point  selected 


CATHODE  FOLLOWERS  are 

widely  used  as  sources  of 
low  output  impedance  but  it  is 
often  troublesome  to  find  the 
d-c  operating  point  required  to 
achieve  a  desired  value  of  im¬ 
pedance. 

The  output  impedance  as  seen 
by  an  external  load  is  equivalent 
to  the  parallel  combination  of 
r,  and  R^.  Since  the  tube 
parameters  and  r,  are  usu¬ 
ally  given  in  handbooks  for 
only  a  few  values  of  plate  volt¬ 
age  and  current,  cathode-follower 
design  often  reduces  to  a  tedious 
cut-and-try  procedure. 

The  accompanying  charts,  how¬ 
ever,  enable  the  designer  to 
choose  circuit  components  di¬ 
rectly  to  achieve  the  desired 
output  impedance  with  either 
direct  or  a-c  coupling  to  the 

♦2S0V 


By  N.  0.  SOKAL 

Lincoln  Laboratory 
ilaatachuaetU  Institute  of  Technology 
Cambridge,  Maas. 


cathode-follower  grid.  They  also 
furnish  information  needed  to 
calculate  gain  and  input  im¬ 
pedance  and  plot  input-output 
curves. 

The  charts  show  output  im¬ 
pedance  R,  plotted  against  d-c 
grid-to-ground  voltage  for  vari¬ 
ous  values  of  cathode  resistance. 
Nine  tube  types  commonly  used 
in  cathode-follower  circuits  are 
considered. 

Assumptions 

The  expression  for  output  im¬ 
pedance  is  derived  from  the 

♦  250  V 


small-signal  linear-equivalent 
circuit  and  is  applicable  for  small 
excursions  of  input  voltage  about 
a  given  operating  point  such  that 
R,  does  not  change  appreciably 
during  the  cycle.  This  is  the  case 
for  most  cathode  followers  where 
the  a-c  component  of  the  input 
waveform  is  a  few  volts  or  less. 

When  the  input  wave  is  large 
enough,  the  excursions  of  E„ 
make  appreciable  changes  in 
R,  and  account  must  be  taken  of 
the  rates  of  rise  and  fall  of  the 
input  and  output  waveforms. 
When  the  input  rises  and  falls 
slowly  enough,  the  large-signal 
cathode  follower  can  be  analyzed 
point-by-point  using  the  charts. 
If  the  input  falls  faster  than  the 
cathode  circuit  can  follow  and  if 
the  waveform  is  large,  the  tube 
can  be  cut  off.  This  case  violates 
the  linearizing  assumption  and 
will  not  be  treated. 

Chart  Makeup 

The  charts  show  output  im¬ 
pedance  R,  plotted  against  d-c 
grid-to-ground  voltage  for 
various  values  of  cathode  re¬ 
sistor  Ra.  The  circuit  is  shown 
in  Fig.  lA. 

Curves  also  are  plotted  for 
various  values  of  Rt/R»,  where 
Ra  is  the  bias  resistor  in  a  self- 
biased  a-c  coupled  circuit.  Fig. 
IB,  and  Ra  is  the  total  resistance 
from  cathode  to  ground. 

The  dashed  lines  intersecting 
the  solid  Ra  lines  show  successive 
values  of  E,a,  starting  with  zero 
at  the  right  and  progressing  left 
toward  cutoff. 

The  small  bars  perpendicular 
to  the  Ra  curves  mark  points  of 
maximum  allowable  plate  dissi- 


riQ.  1 — DmI9B  proccdur*  oppliM  to  dIf*ct-coupUd  cathod*  loUow*n  (A),  a-c 
conplod.  Mli-biosina  cticulla  (B  and  C)  and  to  cotbodo  foUowort  wboM  output 
in  dlnctly  eouplod  to  a  rontetiTo  load  (D) 
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Design  Charts 


FIG.  2 — DMiga  currM  lor  typos  8C4  oad  12AU7 


FIG.  3 — Output  Impcdanco  chart  Icr  $AV6  and  Vil2AX7 


pation.  Points  to  the  right  of  a 
bar  require  greater  than  allow¬ 
able  average  dissipation.  This 
area  can  still  be  used  in  on-off 
service  if  the  duty  ratio  keeps 
the  average  dissipation  below  the 
rated  value. 

Two  sets  of  bars  are  shown  in 
Fig.  2.  The  upper  bars,  which 
occur  at  lower  input  voltages, 
refer  to  i-12AU7.  The  others  re¬ 
fer  to  the  6C4.  In  Fig.  3  all  of 
the  conditions  shown  on  the 
chart  tfre  below  the  maximum 
rated  plate  dissipation  of  the 
il2AX7;  the  bars  refer  to  the 
6AV6.  In  Fig.  4  the  6AB4  and 
i-12AT7  are  both  rated  for  the 
same  dissipation;  so  only  one  set 
of  bars  is  shown.  The  upper 
bars  in  Fig.  6  and  6  occur  at 
low  input  voltages  and  apply  to 
the  6CL6;  the  lower  bars  apply 
to  the  6AG7. 

The  charts  are  usable  directly 
for  circuits  with  plate-supply 
voltages  within  20  percent  of 
design  value.  For  voltage-supply 
variations  greater  than  this 
amount,  the  designer  may  have 
to  refer  to  the  tube  character¬ 
istics  for  corrections  to  the 


nominal  operating  point. 

Design  Relations 

The  output  impedance  is 

*-T— 

r,  Rt  (1) 

Circuit  gain  is 

,  d  Boat  _  d  (Fu  +  F»*l 
^  ”  dE„  “  d£,. 

^  ^  dE,.  (2) 

For  graphical  use,  this  becomes 


To  find  the  gain  of  the  circuit, 
take  a  step  in  E,i  straddling  the 
operating  point,  read  off  the 

corresponding  change  in  Fi.  and 
apply  in  Eq.  8. 

The  input  resistance  is 

D  _  *  R, 

L  J  (4) 

The  cathode  current  is 

{.  _  _  Ft,  -f  \E^\ 

ft*  ft*  (5) 

Voltages  Fi.  and  F,,  can  be 
read  from  the  chart.  For  triodes. 


t'k  is  the  plate  current;  for  pen¬ 
todes  it  is  the  sum  of  plate  and 
screen  currents.  In  both  cases  It 
represents  the  total  drain  on  the 
H4-  supply. 

The  input-output  curve.  E  „  vs 
E%„  is  easily  obtained,  since  F..., 
=  Fi,  -1-  |F,»|.  Voltage  F,»  can 
be  read  in  steps  along  any  de¬ 
sired  Fk  curve,  and  the  cor¬ 
responding  Fi.  read  off  the 
horizontal  axis.  The  sum  plotted 
against  Fi,  gives  the  input-out¬ 
put  curve. 

Design  Procedure 

Example  1 — For  a  direct- 
coupled  cathode  follower  (Fig. 
lA)  using  i-12AU7  it  is  de¬ 
sired  to  find  the  proper  cathode 
resistor  for  a  nominal  output  im¬ 
pedance  R,  —  600  ohms  when 
Fi.,  the  d-c  signal  level  at  the 
grid,  is  -i-80  volts. 

Solution:  In  Fig.  2  the  inter¬ 
section  of  F,.  =  80  volts  with  R, 
=  600  ohms  lies  just  below  the 
Rt  =  22  K  curve,  so  Fk  is  slightly 
less  than  22  K.  By  interpolation 
it  is  seen  to  be  about  20  K. 

Example  i — It  is  desired  to 
distribute  the  audio  output  of  a 
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Ito  140  too 

e-C  HltUT  m  VOLTS 


FIG,  4 — Type  4AB4  and  V^12AT7  design  chorta 


FIG.  S — Chort  for  8CL6  and  6AG7  in  triode  connection 


radio  tuner  to  a  number  of  ampli¬ 
fiers  in  different  locations.  The 
total  amount  of  cable  connecting 
the  tuner  to  the  amplifiers  is 
600  feet,  and  the  capacitance  of 
the  signal  wire  to  ground  is  26.6 
|t|<i  per  ft.  It  is  desired  to  have 
the  upper  and  lower  half-power 
frequencies,  ft  and  /■,  be  20,000 
cps  and  20  cps  respectively.  The 
tube  to  be  used  is  a  6C4  con¬ 
nected  as  an  a-c  coupled,  self- 
biased  cathode  follower  (Fig. 
IB). 

Solution:  For  the  upper  half¬ 
power  frequency  to  be  20,000  cps, 
an  output  impedance  R,  =  1/ 
2it/,C  is  required,  where  C  is  the 
capacitance  to  ground  of  the 
signal  wire,  which  is  26.6  tqxf  per 
ft  X  600  feet  =  1,830  itixf.  The 
output  impedance  required  is  R, 
=  1/2k  X  20,000  X  1330  X  10  “ 
=  600  ohms. 

When  self -bias  is  used,  the 
cathode  resistance  can  be  any 
convenient  value,  and  the  bias  re¬ 
sistor  will  be  chosen  to  provide 
the  ptbper  d-c  conditions  for  the 
tube. 

Choosing  22  K  for  the  cathode 
resistance,  the  intersection  of  the 
/2k  =  22  K  curve  in  Fig.  2  with 


R,  =  600  ohms  lies  between  Rt/ 
/2k  =  J  and  By  interpolation, 
it  is  seen  to  be  at  about  Rt/Rt  = 
Ms.  Then  /2k  =  Ms  /2k  =  Ms 
(22  K)  ss  1.8  K,  and  the  bottom 
resistor  is  /2k  —  /2k  =  22  K  —  1.8 
K  s;  20  K. 

To  find  the  gain  under  these 
conditions,  take  a  five-volt  step 
in  Eft  straddling  the  operating 
point;  E,t  goes  from  —16  volts  to 
— 10  volts,  while  E,,  gpes  from  47 
volts  to  103  volts.  Substituting 
into  Eq.  8 


The  input  resistance  from  Eq. 
4  is 

(-^7 

-6.1/2,  • 

If  the  coupling  network  is  to 
have  a  lower  half-power  fre¬ 
quency  /i,  the  coupling  capacitor 
C,  should  equal  1/2ic/i/2,b.  For 
most  tubes,  R,  is  not  recom¬ 
mended  to  be  greater  than  one 
megohm;  lower  values  are  pre¬ 
ferred  to  reduce  the  bias-shifting 


effect  of  grid  current.  If  /2,  = 
100  K,  then  /2..  =  6.1  /2,  =  610  K 
and  if  fi  =  20  cps  is  required,  C, 
=  l/2it  X  20(610  K)  =  0.013  jif. 
The  closest  nominal  value  is  0.01 
iif  and  /2,  =  180  K  instead  of  the 
assumed  100  K  gives  the  re¬ 
quired  R-C  product  with  allow¬ 
ance  for  a  —20-percent  tolerance 
on  the  capacitance  and  a  —10- 
percent  tolerance  on  the  resist¬ 
ance. 

The  cathode  current,  from  Eq. 
6,  is  tk  =  (87  -f  6i)/22  K.=  4.3 
ma. 

Design  Notes 

If  the  cathode  follower  is  to 
deliver  small  voltages  across 
high-impedance  loads,  a  low- 
power  tube  such  as  the  12AU7 
or  12AX7  can  be  used.  If  the 
tube  is  to  deliver  large  voltages 
across  low-impedance  loads,  a 
power  tube  such  as  the  6AG7  or 
6AS7  should  be  used.  If  the  tube 
is  to  be  direct-coupled  to  input 
voltages  near  zero  or  slightly 
negative,  a  high-cutoff-voitage 
(low-mu)  tube  such  as  the  12- 
AU7  or  6AS7  is  indicated. 

When  a  cathode  follower  is  to 
be  operated  at  a  high  cathode 
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SOCKETS:  Tube  (Receiver,  Transmitter  and  Special);  Battery,  all  types  * 
C-R  Tube  •  Crystal  •  Electrolytic  •  Glass  Type;  4  to  7  prong  laminated  • 
Infra-red  Ray  Tube  *  High  Altitude  Airborne  Types  *  Kinescope;  Magnal, 
^  Duodecal,  Diheptal  *  Loktal-Miniature-Multiplug-Noval-Octal  (Molded  bake- 
lite,  steatite,  teflon,  Kel-F  and  laminated)  *  Plexicon  *  Printed  Circuit  *  Spe¬ 
cial  Sockets  to  Specs  *  Sub-Miniature;  Hearing  Aid  Types  *  TV;  1 1 0V  Circuit 
Breakaway  •  Vibrator  •  Pencil  Tube  Transistor  •  Diode 


ANTENNA  JACKS 
BANANA  PINS  AND  JACKS 
BARRIER  TERMINAL  STRIPS 
FANNING  STRIPS 
BAHERY  PLUGS  &  SOCKETS 
BINDING  POSTS 
DIODE  SOCKET 

CONNECTORS,  MULTI  CONTAa 
FUSE  STRIPS,  BLOCKS  &  BOARDS 
GRID  CAPS 
GRID  CAP  SHIELDS 
HERMETICALLY  SEALED  TUBE 
SOCKETS 


METAL  STAMPINGS 
MICRO-CONNECTORS 
MOUNTING  DEVICES 
PHONO  TIP  JACKS 
PRINTED  CIRCUIT,  CONNECTORS 
SHIELDS,  TUBE-MINIATURE  & 
NOVAL  &  BASES  SOLDERING 
lugs— 200  VARIATIONS 
STRAP  NUTS 
TRANSISTOR  SOCKET 
TUBE  HOLDERS — SPRING  TYPE 
VIBRATOR  PLUGS  AND  SOCKETS 


TERMINAL  ASSEMBLIES:  Blocks,  boards  in  laminated 
and  molded,  assembled  with  lugs,  pins,  screw  terminals,  con¬ 
tacts,  clips,  turret  lugs  and  other  hardware  to  specifications. 

This  list  includes  products  of  the  Howard  B.  Jones  Division 


Cinch  Electronic 
Components  are 
available  at  lead¬ 
ing  jobbers  — 
everywhere. 
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FIQ.  • — Pantod*  coanactad  tCI8  and  BAG7 


FIG.  7 — Daoign  chart  for  Vk6AS7  tuba 


voltage,  care  should  be  taken  not 
to  exceed  the  maximum  allowable 
heater-to-cathode  voltage  rating 
of  the  tube.  If  a  grounded  heater 
supply  causes  the  voltage  to 
exceed  the  ratings,  the  heater 
supply  can  be  connected  either  to 
cathode  or  to  a  point  of  positive 
voltage.  If  it  is  connected  to  the 
cathode,  the  capacitance  to 
ground  of  the  heater  trans¬ 
former  and  wiring  will  be  in 
parallel  with  the  load.  The 
heater-cathode  voltage  rating  for 
the  6C4,  6AV6,  6AB4.  12AT7, 
6CL6  and  6AG7  is  90  volts.  For 
the  12AU7  and  12AX7  it  is  180 
volts.  For  the  6AS7  it  is  300 
volts. 

If  a-c  coupling  is  used,  self¬ 
bias  is  usually  preferable  to  fixed 
bias,  since  variations  of  the  tube 
from  the  nominal  characteristics 
tend  to  be  counteracted. 

Operation  within  a  fraction  of 
a  volt  of  zero-bias  may  prove 
more  erratic  than  with  a  volt 
or  more  of  bias,  since  there  may 
be  fractional-volt  variations  in 
contact  potential  between  grid 
and  cathode  and  in  initial 
velocity  of  electrons  leaving  the 
cathode.  These  effects  tend  to 
shift  the  bias  point  and  will  make 


less  difference  when  there  is  ap¬ 
preciable  bias  already  on  the 
tube. 

Special  Cases 

For  the  6AG7  shown  pentode- 
connected  in  Fig.  1C,  the  VR- 
150  can  be  replaced  by  a  bypass 
capacitor.  Resistor  R,  may  be  ad¬ 
justed  to  give  150  volts. 

If  the  cathode  follower  output 
is  direct-coupled  to  a  resistive 
load,  as  in  Fig.  ID,  Ri  changes 
the  d-c  conditions  on  the  tube, 
affecting  g.  and  r„  and  thus 
changing  the  output  impedance. 
This  can  be  taken  into  account 
by  considering  the  cathode  load 
as  Rt  in  parallel  with  Rt  when 
looking  up  the  bias  conditions  on 
the  chart.  The  output  impedance 
read  off  the  chart  will  then  be 
R,  in  parallel  with  Rt.  Resistor 
Rt,  can  easily  be  taken  out  to  find 
the  true  R, 


True  R»  — 


R,  chart 
R«  ehait~ 
"  Ri 


The  true  R»  and  true  R»  are  still 
related  by  the  R*/R»  ratio,  and 
Elm  read  off  the  chart  is  also  cor¬ 
rect. 

If  the  output  impedance  is  re¬ 


quired  to  be  lower  than  can  be 
obtained  within  the  power  dissi¬ 
pation  rating  of  the  best  avail¬ 
able  tube,  either  connect  in 
parallel  N  cathode  followers  each 
designed  to  have  an  output  im¬ 
pedance  NR,  where  R  is  the  re¬ 
quired  output  impedance,  or  re¬ 
duce  the  plate-supply  voltage  so 
that  the  operating  point  can  be 
shifted  to  one  of  higher  d-c  cur¬ 
rent  without  exceeding  rated 
dissipation.  The  higher  current 
produces  higher  g.  and  lower 
impedance.  For  such  changes  in 
supply  voltage,  new  charts  must 
be  constructed. 

Allowance  should  be  made  for 
normal  tolerances  of  the  com¬ 
ponents,  including  the  tube.  Un¬ 
der  given  voltages,  the  g»  of  the 
tube  can  vary  on  the  order  of 
±:  40  percent  from  the  nominal. 
Self-biasing  tends  to  minimize 
these  variations,  but  if  the  out¬ 
put  impedance  must  be  held  be¬ 
low  some  maximum  value,  the 
nominal  design  value  should  be 
sufficiently  lower  to  allow  for 
tolerance  on  g«. 

The  author  wishes  to  thank 
Vladimir  Kenn  of  Raytheon 
Manufacturing  Co.  for  supply¬ 
ing  special  data  on  tubes. 
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Stop  Vibrator 
Power  Supply  Troubles 
)  Before  They  Start 


The  best  time  to  do  this  is  while  your  equipment  is  still  on  the  drawing  board. 
Karh  element .  . .  the  vibrator,  transformer  and  buffer  capacitor  . . .  must  be 
carefully  selected  for  balanced  electrical  characteristics  if  your  power  supply 
unit  is  going  to  do  the  right  job  when  it  gets  in  service. 

The  best  way  to  avoid  vibrator  power  supply  trouble  is  to  call  on  the  spe¬ 
cialized  knowledge  and  experience  of  Mallor)  engineers.  l.et  us  analyze  the 
power  requirements  of  your  equipment  and  help  you  translate  them  into  a 
»power  circuit  that  will  give  the  j)erformance  you  need. 

Why  call  on  Mallory?  There  are  a  lot  of  reasons .  . .  g<MMl  ones.  In  the  first 
place  our  experience  in  this  field  is  backed  by  an  unmatched  fund  of  engi¬ 
neering  knowledge  that  started  over  20  years  ago .  . .  when  we  produced  the 
first  commercial  vibrator.  Our  experience  includes  supplying  more  vibrators 
for  original  equipment  than  all  other  makes  combined. 

That’s  not  all.  We  are  equipped  to  design  and  manufacture  complete  power 
supply  units ...  to  your  exact  requirements ...  to  meet  your  production 
schedules.  If  you  want  to  save  engineering  time  and  reduce  production  costs, 
write  us  tcxlay.  It  is  a  gi>od  way  to  stop  your  troubles  befcH'e  they  begin. 


MallorY 


Expect  more  .  .  .  Get  more  /rom 


Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY^WITH  THESE  PRODUCTS: 

Etactremachonical— Rasittori  •  Switchas  •  Talavition  Tunart  *  Vibrators 
Elactrachamical—Capacitors  •  Ractifiars  •  Marcury  Dry  lattarias 
Matallwrgical —Contacts*  Spacial  AAatals  and  Caramks  •  Walding  A^tariab 
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(loiituiir  Tracer  for  Automatic  Machinery 


MMIEIK  rout. 
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CHEUTW 


riEIIUE 

MtniltCN 


FIG.  1 — Poeitfoning  and  motion  control  system  designed  for  automatic  milling  machine 


An  invention  designed  to  be  used 
in  a  position  and  motion  control 
system  such  as  may  be  found  in 
automatic  contour-tracing  milling 
machines  has  recently  been 
patented. 

The  electronic  circuit  of  the  posi¬ 
tioning  and  motion  control  system 
is  shown  in  Fig.  1.  Input  voltages 
V,  and  V„  are  developed  by  the 
voltage  generator  shown  in  Fig. 
2A  when  used  in  the  manner  shown 
in  Fig.  2B.  The  voltage  generator 
has  a  stylus  that  traces  the  contour 
to  be  duplicated.  The  displacement 
of  the  armature  resulting  from  the 
flexure  of  the  diaphragm  upon  pres¬ 


sure  of  the  stylus  results  in  volt¬ 
ages  V,  and  Vy  being  developed 
across  the  windings  of  the  mag¬ 
netic  yoke  shown  in  Fig.  2A. 

The  in-phase  voltages  V,  and 
representing  displacement  vectors, 
are  applied  to  amplifiers  and,  in 
turn,  to  phase-shifting  networks 
that  rotate  each  voltage  90  deg  in 
opposite  directions  in  a  vector  sum¬ 
mation  circuit.  If  the  stylus  does 
not  move,  the  resultant  voltage  V, 
will  be  zero.  Voltages  V,  and  V, 
are  also  applied  to  modulators  X 
and  Y  which,  in  turn,  drive  the 
positioning  motors  AT.  and 

The  voltage  V.  passes  through 


FIG.  2 — Input  voltagm  or*  davulopud 
by  voltagu  graurator  (A)  whra  uaud 
with  Btylua  following  contour  (B) 


the  derivative  network  where  a 
factor  proportional  to  the  time 
rate  of  change  is  added.  The  re¬ 
sulting  voltage  V*.  is  compared  in 
the  modulators  X  and  Y  with  a 
fixed  reference  voltage  V,.  When 
V*,  and  V,  are  equal  the  modulator 
output  is  zero. 

As  the  stylus  pressure  against 
the  work  template  is  applied,  the 
stylus  defiection  is  maintained  con- 
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A  NEW  Crystal  Controlled 
Glide  Slope  Signal  Generator 


The  NEW  Type  232>A  Glide  Slope  Signal  Generator 
provides,  for  the  first  time  in  a  single  self-contained  in¬ 
strument,  complete  testing  and  calibration  facilities  for 
Glide  Slope  Receiving  Equipment  as  used  in  the  CAA 
Instrument  Landing  System. 

Crystal  Controlled  RF  and  IF  Signal  voltages,  coupled 
through  carefully  designed  piston  attenuators,  permit 
the  accurate  study,  ahgnment,  and  calibration  of  the 
system  under  test;  internal  modulation  is  available  for 
both  the  simulation  of  on  and  off-course  signals  and  for 
general  purpose  work. 

Extreme  simplicity  of  operation  is  afforded  through 
the  use  of  functional  front  panel  controls  common  to 
both  RF  and  IF  operation.  Modulation  and  output  level 
are  indicated  on  large  panel  meters;  RF  frequency  and 
output  voltage  are  conveniently  selected  hy  reference 
to  the  legible  dials  grouped  at  the  center  of  the 
instrument  panel. 

Features 


TYPE  232-A 

SHClflCAllONS 

SaiOUWICY  tANOfi  (•)  RS:  SM.S-aSS.O  MC  hi  incrMiwiita  9*  0.9  MC 
(h)  Ifi  It.*  MC  (15-90  MC  hr  crytM). 

FRIQUINCY  ACCURACY!  *  0.00*9%. 

OUmiT  VOlTAOi  RANOfi  1.0  !•  200,000  mkrwHt 

OUTf UT  IMRf OANCI:  59  •km*. 

MOOUIATION  RANOfi  0  ••  100%  AM  c*ii«to«M»lr 

MOOUlATtNOFRIQUINOiS:(«)  IOOOc^frMNCMivMNMMriRCM<illM*r. 
(b)  eO/l  90  *9*  fr«m  aHfwIw  frivMi  hy  ^  <R*  >yi»cfcf  wwt  wsttr; 
DR  rmH*  twHch  at  *0.0,  *0.9,  *1.0,  *2.0, 

*  9.9,  an*  laRnHa  Rb. 

POWiR  SUmYt  109-129  valto>  *0*1  190  waM*  (ala«baai<aHr 

raavlataR). 


•  Overall  distortion  of  demodulated  carrier  less  than 
2%  through  use  of  special  filters  and  overall  feedback. 

•  Specially  designed  average  reading  modulation  in¬ 
dicator  insensitive  to  distortion  components. 

•  90  and  150  cycle  tone  signals  phased  for  minimum 
peak  modulation. 

lYrRa  (br  csaiphN  mw  Cwtahy  "J" 


RRICl!  $1900.00  f.O.R.  Fadary. 
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slant  with  a  constant  pressure  to 
maintain  a  constant  speed  between 
the  cutting  tool  and  the  work  piece. 
If  the  fixed  reference  voltage  V,  is 
changed  the  speed  of  the  work  is 
changed. 

Although  the  inventor  describes 
his  invention  in  terms  of  its  appli¬ 
cation  to  control  of  contour  milling 
operations  by  controlling  motion  in 
two  orthogonal  co-ordinates,  he 


points  out  that  the  system  is  not 
limited  to  such  use. 

The  mathematical  relations  of 
the  voltages  involved  in  the  oper¬ 
ation  of  the  electronic  circuit  are 
shown  in  Fig.  1. 

The  inventor,  C.  L.  Calosi  has 
been  granted  Patent  2,627,056  and 
has  assigned  his  invention  to  Ray¬ 
theon  Manufacturing  Co.,  Newton, 
Mass. 


Headphone  Jack  For  Remote  Cue  Receivers 
By  John  B.  LErorma  . -  - 

Bnffine0ring  Writer  Si»eu 

Ooneolidated  Vnltee  Aircraft  Carp.  CiostD  Ci«e«il 

Pomona,  Calif.  PHONC  J»C* 

Many  broadcast  stations  use  bat-  I - in^i  - 

tery-portable  or  a-c/d-c  receivers  ✓•'4^  Mp  *  f 

as  air  monitors  on  remote  pickups.  ^ — -A  f||P  * _ 

Because  of  the  feedback  problem,  it  "Ht  vT' 
is  necessary  to  equip  the  receiver  [ — ^ 

with  a  headphone  outlet  and  a  I  •* 

means  of  silencing  the  speaker.  The  I  ,  .  ■ 

simplest  solution  is  to  install  a  two-  no.  i— SinaU  cioMd^Ucuii  phc 
circuit  jack  which  either  grounds  in  Mcondory  of 

or  opens  the  voice-coil  lead,  and  tian«ionnor 

connects  the  headphones  across  the 

plate  of  the  output  tube.  This  gives  ditions  of  headphone  use. 
adequate  volume  level  under  all  con-  The  circuit  in  Fig.  1  was 
ditions  and  relieves  the  necessity  modify  a  jiortable  receiver 
of  providing  a  separate  means  of  2-circuit  jack  was  not  avail 
controlling  the  volume.  In  most  simple  closed-circuit  jack  w 
receivers,  a  60K  to  lOOK  resistor  in  to  function  properly  with  tl 
series  with  a  0.02  to  0.06  jif  ca-  up  shown.  It  is  necessary 
pacitor  will  produce  a  sufficient  insulate  the  jack  fram( 
drop  in  output  level  for  normal  con-  ground. 


FIG.  1 — SfagU  cIoMd<lTcuil  phon*  )adr 
Is  instollsd  In  sscoadory  of  evtput 
tronsionaor 


ditions  of  headphone  use. 

The  circuit  in  Fig.  1  was  used  to 
modify  a  portable  receiver  when  a 
2-circuit  jack  was  not  available.  A 
simple  closed-circuit  jack  was  made 
to  function  properly  with  the  hook¬ 
up  shown.  It  is  necessary  only  to 
insulate  the  jack  frame  from 
ground. 


High-Altitude  Winds 

Radar  is  being  used  in  Australia 
to  trace  the  ionized  trail  left  by 
meteors  and  to  plot  the  pattern  of 
the  upper  winds.  According  to  the 
AvAtralia  Newsletter,  scientists  at 
Adelaide  University  believe  that 
when  a  pattern  is  completed  for  the 
whole  earth,  they  will  be  able  to 
check  the  accuracy  of  the  theory  on 
the  relationship  between  winds  and 
tides. 

Information  will  be  useful  in 
predicting  tidal  movements  and  in 
radio  research.  Progress  in  re¬ 
search  on  winds  at  extreme  alti¬ 
tudes  has  been  possible  because  of 
clear  skies  that  are  said  to  be  more 
prevalent  in  Australia  than  in  most 
other  parts  of  the  world. 


Germanium  Infrared 
Modulator 

A  SYSTEM  USING  a  germanium  block 
to  apply  a  modulating  signal  to  an 
infrared  beam  was  demonstrated 
at  the  exhibit  of  the  Physical 
Society  in  London. 

Germanium's  transparency  to  in¬ 
frared  is  dependent  on  the  number 
of  current  carriers  present  in  the 
material.  Availability  of  carriers 
can  be  controlled  by  a  contact  ar¬ 
rangement  similar  to  the  emitter 


Radio  Dispatch  Speeds  Steel  Handling 


Dtapotchar  ium  conunimlcationa  •qulp- 
mrat  opsrofiiig  from  tockot  powor.  Sot* 
on  fork  tmcka  oro  poworod  from  bat- 
torr.  Uko  a  ear  radio 


-sfi 


Qfi. 


Flvo  fork  tracks  now  do  tho  work  of  six 
In  moving  millions  of  stool  ports  for 
Standord  Prossod  Stool  Co.  through  o 
600,000  sq  it  plant  in  lonldntown.  Po. 
Radio-tolophono  oquipmont  oporoUng  in 
tho  152-174  me  brad  pormits  officiont 
lood  dispatching  rad  onablos  tho  driv¬ 
ers  to  1m  roochod  Instratlr  whorovor 
they  are.  Even  where  stool  stock  Is  piled 
coiling-blgh  signals  got  through 
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Here  are  three  modeb  of  single  turn,  con¬ 
tinuous  rotation  Helipots  . .  .  each  available 
from  stock  in  a  wide  range  of  resistance 
values.  All  three  feature  the  rugged  depend¬ 
ability  ...  the  high  degree  of  precbion  .  .  . 
the  proven  design  characteristics . . .  that  you 
expect  of  every  Helipot.  Among  their  many 
features  are  the  copper  mandrel  which  ef¬ 
fectively  dissipates  heat ...  the  spot-welded 
connections  (no pressure-type  connectionstire 
used  in  any  Helipot  model)  ...  the  provbion 
for  easy,  accurate  phasing  on  the  job  . . .  the 
wide  choice  of  mounting  styles,  number  of 
ganged  sections,  number  of  additional  tap 
connections,  etc.  And  like  all  Helipot  models, 
they  are  available  in  variations  to  meet  your 
exact  specifications. 


I 

in  precisionhpotentiometers 


First 


The  versatility  of  these  three  series 
of  single  turn,  continuous  rotation 
Helipots  makes  them  ideal  for  such 
uses  as  servo  systems  . . .  analog 
computers  ...  pH  indication 
and  control . . .  level  indication  and 
control . . .  telemetering  circuits 
.  .  .  color  analysis  and  control 
. . .  navigation  aids  . . .  radar 
indicators  . . .  laboratory 
instruments,  and  many  more.  Your 
particular  requirements  will 
determine  the  model ...  the  number 
of  ganged  sections  ...  the 
number  and  placement  of  tap 
connections  ...  the  style  of 
nnounting  . .  .  and  other 
characteristics  best  suited  to 
your  needs. 


Evsff  Hilieot  MTlM  is  mtlaMt 
In  vanaUsM  t*  Mtt  jm  nmt  ^ 

lascllcttleai.  Oar  suftiwarint  <»• 
avtaiMt  wilt  |Mly  tw  iM  twiy 

SMlttMC9  .  •  •  fi  MiptliC 

ars  iMIpals  Is  jm  n- 

t  •  •  m  wiivii^ 

sfw  HstiHls  to  matt  nm  mH. 


Below  is  a  Quick-Ref erence-Cuide  to  the  J,  L,  and  Y  Series  Helipots. 
For  complete  information,  write  for  Data  File  902. 


(a) 

.J'  ■>'  ' .  "  '  , 

OtSM. 

m' 

r 

PifM. 

R«lgt 

S0-N,m  obiM  (») 

S0-M,«»skaMm 

SO-MMM  atM  (b) 

RaUng 

ISwttts 

4  watts 

5  want 

Aettaa 

.EIk. 

iRsMiSS 

3M*  ±1* 

UF*  ±f 

M*  tH* 

CoU 

Langta 

dJ" 

•* 

•* 

v»Ytiraadsd  tsabing. 
Yi-Sarvo  Ftsnga,  ttoava  Marini. 
Y$F-larva  Fianga,  Ml  lesring. 
YF-lWa  bait  larva,  Slaavt  laarhi. 
YFP-T«a«alt  ItiWt,  taH  latrtng. 

Tbraadad  latMM  (Spac  j. 
larva  ftum.  Ml  iat^  (Ml). 

L-llfaiM  ImBm. 

Mas.  Ns. 

Somni  (c)  » 

14 

• 

• 

Max.  No. 

17 

21 

B- 

Cannactlaai 

asr  Soctlaate) 

(s)  Modal  Y  Sanaa  Hallpoti  sra  avallabla  Is  both  IlMsr  asd  aon-llsaar  vartlOM. 

(b)  Hi|har  or  lowar  raaiatssca  valaat  css  bs  furnlibsd  on  ipaelsl  ordar. 

(c)  Sactiont  can  ba  laniad  and  tap  connactlona  addad,  daring  manofKtare. 


Hslipot  DIVISION 

BECKMAN  INSTRUMENTS.  INC. 
SOUTH  WA8ADCNA.  C  A  L  I  F  O  II  N  1  A 

PLANTS  IN  SO.  PASADSNA,  CALIP.  AND  MOUNTAINSIDE,  N.  J.  nCPnESENTATI VIS  IN  PNINCIPAL  CITIES 
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connection  of  a  transistor. 

In  the  exhibit,  an  ordinary  lamp 
was  used  as  an  infrared  source  and 
the  modulatinsr  sitrnal  was  obtained 
from  a  phonoerraph.  The  resultinR 
intensity-modulated  beam  was 
picked  up  by  a  lead-sulphide  photo¬ 
cell,  amplified  and  used  to  drive  a 
loudspeaker. 

Development  work  on  the  modu¬ 
lator  was  done  by  Alan  F.  Gibson 
of  the  Telecommunications  Re¬ 
search  Establishment. 


Slow  Multivibrator 


FIG.  1 — Aatobl*  mulllTlbrotor  circuit 


By  H.  L.  Armstrong 

Blectriool  Bnaineering  Divition 
National  Retearoh  Council 
Ottawa,  Canada 

MULTiviBRATORS^or  similar  circuits 
are  usually  employed  for  timing 
periods  from  a  few  microseconds 
to  a  small  fraction  of  a  second.  For 
times  of  several  seconds  thermal 
timers  can  be  used,  and  for  longer 
intervals,  mechanical  devices.  None 
of  these  devices  is  well  suited  to 
measuring  periods  of  a  few  seconds. 

The  circuit  described  here,  a  sort 
of  analog  to  the  multivibrator, 
works  well  in  the  range  of  a  few 
seconds,  and  has  other  advantages 
as  well  Like  the  ordinary  multi¬ 
vibrator  it  can  exist  in  astable,  mon¬ 
stable  and  bistable  form. 

Figure  1  shows  the  astable  cir¬ 
cuit  Initially  the  relay  is  in  the 
upper  de-energized  position.  Capaci¬ 
tor  Ct  charges  until  T,  fires,  allow¬ 
ing  current  to  flow  bringing  the 
relay  to  the  lower  position,  where 
it  is  held  by  current  through  the 
22,000-ohm  resistor.  Now  Ct  charges 
until  T,  fires.  The  voltage  drop  at 
the  plate  of  Tt  is  communicated  to 
the  relay  coil  through  the  capacitor 
joining  them.  This  de-energizes  the 
relay,  allowing  it  to  return  to  the 


Automatic  Control  of 


T.  S.  Dix,  Jr. 

Et^ineering  Section  Manager 
Televioion- Radio  Diviaion 
Weatinghoute  Vorp. 

Metuchen,  N.  J. 

Room  light  reflected  from  the  face 
of  a  tv  picture  tube  is  added  to  both 
the  light  and  dark  elements  of  the 
image  decreasing  the  apparent  con¬ 
trast  ratio.  For  best  viewing,  the 

Using  Gas  Tubes 

upper  position  where  the  cycle  be¬ 
gins  over  again. 

The  relay  used  in  tests  had  a  110- 
volt  d-c  coil  of  about  3,600-ohm  re¬ 
sistance.  It  was  a  double-pole 
double-throw  type,  and  the  output 
consisted  of  the  operation  of  the 
other  contacts.  Since  current  re¬ 
quirements  are  small,  the  140-volt 
supply  can  be  obtained  from  a  small 
half-wave  selenium  rectifier. 

To  convert  the  circuit  to  mono¬ 
stable  operation,  it  is  merely  neces¬ 
sary  to  change  the  igniter  connec¬ 
tion  of  T,  to  that  shown  in  Fig.  2. 
Resistor  R,  may  be  one  or  two 
megohms,  Ct  about  one  hundred  (j^tif, 
and  Rt  the  proper  value  to  give  the 
desired  bias  on  the  igniter.  This 
should  be  such  that  the  sum  of  bias 
and  trigger  voltages  is  sufficient  to 
fire  the  tube,  usually  from  80  to  100 
volts.  Optimum  operating  condition 
depends  somewhat  on  various  fac¬ 
tors,  and  is  best  determined  by 
actual  test. 

For  bistable  operation,  the 
igniters  of  both  tubes  are  connected 
as  in  Fig.  2,  with  a  common  trigger 
input  connection. 


.4  140V 

>  • 

( 

\  I  . 

TRIGGER 

INPUT 

(• 

TT*" 

T 

>«» 
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rV  Picture  Brightness 

ratio  of  light  to  dark  values  should 
remain  unchanged  for  all  practical 
lighting  conditions. 

The  circuits  shown  in  Fig.  1 
may  be  used  to  maintain  the  de¬ 
sired  contrast  ratio  by  increasing 
or  decreasing  the  gain  of  the  video 
amplifier.  A  1P41  phototube  is 
mounted  behind  a  translucent 
window  in  a  position  where  it  will 
receive  light  directed  toward  the 
picture  tube  screen.  The  phototube 
output  is  amplified  and  applied  to 
the  video  amplifier  screen  grid 
voltage  according  to  the  amount  of 
light  in  the  room. 

An  increase  in  light  intensity 
causes  a  corresponding  increase  in 
phototube  current.  The  1P41  ca¬ 
thode  is  connected  to  a  negative 
potential  of  about  75  volts.  Plate 
voltage  is  supplied  through  a  10- 
megohm  load  resistor.  Using  re¬ 
sistance  values  shown  in  the  dia¬ 
gram,  the  grid  of  the  cathode 
follower,  V  varies  from  approxi¬ 
mately  —  10  volts  in  bright  light  to 
4-5  volts  in  the  absence  of  light. 

Since  a  large  grid-circuit  resist¬ 
ance  is  desirable  for  the  cathode 
follower,  the  stage  is  operated  at 
a  low  plate  voltage  to  reduce  gas 
current  and  prevent  damage  to  the 
tube.  The  plate  is  operated  at 
about  75  volts. 

The  grid  voltage  of  the  second 
stage  of  the  d-c  amplifier,  V,», 
varies  from  0  to  25  volts  depending 
on  the  setting  of  the  sensitivity 
control,  Rt,  and  the  amount  of 
illumination.  With  the  control  set 
at  maximum,  grid  voltage  is  about 
25  volts  when  the  phototube  is  not 
actuated.  The  cathode  is  connected 
to  the  voltage  divider  at  the  junc¬ 
tion  of  Rt  and  Rt  to  obtain  the  de¬ 
sired  amount  of  bias.  Spurious  r-f 
voltages  are  b)rpassed  to  ground 
through  Cl  and  C,. 

With  St  open,  normal  voltage  is 
applied  to  the  video  amplifier  screen 
and  the  automatic-control  circuits 
have  no  effect.  When  the  switch  is 
closed,  the  amplifier  plate  circuit 
becomes  part  of  the  video-amplifier 
screen  supnly  circuit  and  the  volt¬ 
age  applied  to  the  screen  is  depend¬ 
ent  on  the  current  through  the  par¬ 
allel  combination  of  R-,  and  Rt. 
Capacitor  C,  bypasses  the  screen  of 
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in„  precision 


IntercMitional  BusineM^lVfarhineM  Corporation 

recently  installed  Ult  first  production  model  of  the 
IBM  high-speed  electi^nic  calculator,  the  “701.” 

Most  recent  successor  to  the  pioneer  large-scale  digital  calculator 
first  developed  by  IBM  in  1944,  the  “701”  solves 
in  minutes  a  problem  which  would  take  one  man,  using 
a  deskicomputer,  seven  years  to  complete. 


Miniature  Precision  Bearings,  Incorporated, 

arc  the  originators  and  pioneer  developers  of  precision  ball  bearings  in 
miniature  sizes  (1/10"  to  5/16"  o.d.).  Exclusive  mpb  methods  assure  thousands 
of  discriminating  customers  ultra  quality  bearings  for  vital  equipment. 

MPB  ball  bearings  supply  the  unerring  accuracy  and  proven  dependability 
necessary  in  providing  many  devices  with  anti-friction  qualities,  mpb  ball 
bearings  function  effectively  with  deft  delicate  rcspwnsivcncss  under  extreme^ 
ojxrrating  conditions.  They  are  fully  ground,  lapped,  honed,  and/or  burnished 
to  ABEC  5  tolerances  or  better. 

I'he  ()ossibilities  offered  by  mpb  ball  bearings  are  being  profitably  explored 
by  leading  instrument  makers  of  the  future.  VVe  would  welcome  the  oppor¬ 
tunity  to  discuss  the  matter  with  you.  Branch  offices  in  New  York  and  Boston 
and  Engineering  Representatives  in  Principal  Cities  arc  eager  to  serve  you. 
Ask  for  detailed  data  sheets  E-9. 


Immediate  delivery  on  most  sizes  and  plant  capacity 
to  promptly  meet  your  additional  requirements. 


|Miniature  precision  Bearings 

Incorporated  Keene,  New  Hampshire 


save 

space 

weight 

friction 


^pioneer  precisionists  to  the  World’s  foremost  instrument  manufacturers' 
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builds 


to  the 


future 


of 


electronics 


Quality  components,  new  ideas— 
these  are  the  contributions 
Amphenol  has  made  to  the  elec¬ 
tronics  industry  for  over  20 
years.  During  that  time 
Amphenol’s  production  of  com¬ 
ponents  has  gradually  increased 
until  today  Amphenol  represents 
the  largest  single  source  for 
users  of  AN  connectors,  RF  con¬ 
nectors,  radio  sockets  and  coaxial 
cables.  And  in  the  wonderful 
future  that  lies  before  the  entire 
electronics  industry,  Amphenol  is- 
proud  to  claim  a  part.  The  record 
of  past  accomplishments,  the 
ingenuity  of  the  Amphenol  en¬ 
gineering  staff,  plus  the  seemingly 
unlimited  applications  possible 
for  new  components  insure  that 
Amphenol  will  always  provide 
the  necessary  parts  for  new 
electronic  equipment.  “Building 
to  the  future  of  electronics’’  is 
more  than  a  slogan  at  Amphenol 
—it  expresses  our  belief  that 
before  the  electronics  industry 
lies  a  golden  age. 


Amphenol  ha*  alio  tteadily  expanded 
their  production  facilitiet  through  the 
years:  there  are  now  five  modem  plants 
to  better  serve  you  with  quality  elec¬ 
tronic  components. 


All  products  illustrated  on  the  op¬ 
posite  page  are  listed  in  the  General 
Catalog,  B-2.  If  more  complete  product 
data  is  required,  the  inside  cover  page, 
B-2,  will  provide  listings  of  the  special 
catalogs  and  bulletins. 
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FIG.  1 — Circuit  oi  automatic  picturo 
briahtnou  controi 


the  video  amplifier.  When  the  con¬ 
trast  control  is  set  for  a  normal 
picture,  screen  voltage  varies  from 
about  65  to  165  volts. 


50-MC  Oscillator 


OicUiator  circuit  uitoa  a  typo  2N33 
polnt.contact  translator  In  tho  50-mc  ro- 
gion.  At  25  dog  C.  typlcol  oporotion  ro- 
quiros  colloctor  Toltago  oi  4  ▼.  and 
current  oi  4.3  ma  d^c.  Emitter  current  is 
04  ma  d-c.  Useful  power  output  Is  1 
mw.  Circuit  abstrocted  irom  RCA  iron* 
aistor  tentative  data  sheet 
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Predicting  Response  Curves 
of  Pickups  and  Lioudspeakers 

In  THE  DESIGN  of  phonograph  pick¬ 
ups  consideration  must  be  given 
both  to  the  mechanical  and  electri¬ 
cal  aspects  of  the  system  and  their 
effects  on  each  other.  Relative 
movement  between  needle  and  head 
should  correspond  to  groove  modu¬ 
lation.  However,  owing  to  spuri¬ 
ous  vibrations  set  up  in  other  parts 
of  the  mechanical  system  such  is 
not  always  the  case.  This  effect 
of  vibration  is  greatest  when  a  con¬ 
dition  of  resonance  is  reached. 
Electrical  response  curves  of  a 
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tLECTRONS  AT  WORK  (continued)  | 

phonograph  pickup  show  deviations 
that  can  be  attributed  to  one  or  ' 
more  types  of  mechanical  vibration. 

Some  sources  of  resonant  vibra¬ 
tion  are:  pivotal  resonance,  in 
which  the  whole  mass  system  reso¬ 
nates  with  the  needle  support  com¬ 
pliance;  lateral  resonance,  in  which 
the  tone  arm  vibrates  laterally  as  a  ' 
beam,  with  the  distributed  mass  ; 
and  the  compliance  forming  the  I 
resonant  elements;  torsional  reso¬ 
nance,  in  which  the  pickup  head  | 
resonates  with  the  torsional  com-  ' 
pliance  of  the  tone  arm  about  its  | 


FIG.  1 — EqulTolrat  circuit  of  a  pickup. 
Output  !•  proportional  to  h 


own  axis;  and  needle  resonance,  in 
which  the  needle  mass  resonates 
with  the  record  groove  compliance. 

Although  analysis  of  this  sys¬ 
tem  could  be  carried  out  in  purely 
mechanical  terms  it  is  helpful  to 
translate  the  system  into  its  elec¬ 
trical  equivalent  using  the  direct 
dynamic  analogy.  The  electrical 
analogy  has  two  important  advan-  | 
tages,  the  electric  circuit  theory, 
which  owing  to  the  use  of  complex 
notation  has  reached  a  far  more 
advanced  state  than  the  correspond¬ 
ing  mechanical  theory,  may  be  util¬ 
ized  with  little  modification;  the  j 


FIG.  2 — EqulTolanl  clrcuita  lor  a  leud- 
•poakor.  Diagroma  (C)  gud  (D)  aro  siin- 
pUflcotiona  lor  low  iroquoociM 


AN  CONNECTORS 

Amphxnol  is  the  leading  manufacturer 
of  approved  AN  connectors.  These  fea¬ 
ture  premiiun  material,  and  careful  in¬ 
spection  assures  that  each  connector 
measures  up  to  and  beyond  specifi¬ 
cations. 


RF  CONNECTORS 

Amphenol  RF  connectors  provide  never 
failing  omtinuity  and  extremely  low- 
loss— are  unsurpassed  for  mechanical  de¬ 
sign  and  electrical  efficiency. 


POWER  CONNECTORS 

Amphenol’s  lightweight  and  compact 
power  connectors  are  built  to  stand 
rough  handling.  They  are  100%  shock- 
proof  and  can  be  relied  upon  for  elec¬ 
trical  connections  in  all  appliances  and 
machinery. 


AUDIO  CONNECTORS 


Amphenol  microphone  connectors  have 
been  standard  with  leading  microphone 
manufacturers  for  years.  Providing 
unique  interchanging  coupling  rings, 
they  give  mating  connections  at  dvery 
junction. 


RACK  &  PANEL  CONNECTORS 

Amphenol  26  series  rack  and  panel  con¬ 
nectors  have  the  added  strength  needed 
for  their  efficient  operation  and  safety 
features  which  include  interlocking  bar¬ 
riers  to  prevent  accidental  shorting. 


BLUE  RIBBON  CONNECTORS 

Amphenol  Blue  Ribbon  connectors  rep¬ 
resent  a  new  solution  to  the  problem  of 
providing  quick  disconnection  for  elec¬ 
tronic  sub-assemblies,  incorporate  gold 
finished  contacts  and  new  sturdy  di¬ 
electric. 


RG  TYPE  COAXIAL  CABLES 

Amphenol  RG  coaxial  cables  are  made 
with  low-loss  polyethylene  dielectrics. 
Precision  extnuion  guarantees  strict 
end-to-end  uniformity— constant  inspec¬ 
tion  insures  top  quality. 


MINIATURE  CONNECTORS 

Amphenol  miniature  connectors  provide 
high-quality  interconnection  of  minia¬ 
ture  electronic  equipment.  They  are 
made  with  the  same  skill  and  care  that 
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characterizes  all  Amphenol  components. 


SOCKETS 

Amphenol  MIP  sockets  have  imioue 
construction  features.  The  plate  is  mold¬ 
ed  directly  into  the  bakeiite  body,  can¬ 
not  come  loose  or  vibrate— spe<^  up 
production,  reduces  breakage. 
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AX. 

MASNITIC 

STARTiRS 

with  Plasti-Clad 
Mogn«t  Coil 
• 

Merits  for 
Bultmtin  60S 


Pull  aeceMsibillty  In  a 
small  package. 

Contacts,  coil  and  thermal  ele¬ 
ment  replacement  with  use  of 
screwdriver  only.  Magnet  coil 
—  in  molded  phenolic  case 
with  riveted  terminals  — is 
completely  embedded  in  a 
rock-hard  resinous  material, 
thus  protecting  against  oil, 
dirt,  moisture  and  normal  me¬ 
chanical  damage. 


nirmeticauy; 

SEALED 

RELAYS 

• 

Write  for 
Bulletin  ASR 


22204-0 


50%  smaller  —  lighter. 

R-B-M  22204-0  meets  AN 
3304-1  specifications.  R-B-M 
engineers  have  developed  the 
22300-0  currently  used  in 
government  electronic,  air¬ 
borne  and  ground  equipment 
—as  the  electrical  and  mechan¬ 
ical  equivalent  of  the  AN 
3304-1,  yet  i0%  smaller  in 
size  with  the  weight. 


INDUSTRIAL 

CONTACTORS 

with  Plaati-Ciad 
Magnat  Coil 
• 

Write  for 
Bulletin  600 


OENERAL 

PURPOSE 

RELAYS 


Write  for 
Bulletin  570 


Other  R-B-M  products  include:  moto 
motor  starting  relays  and  low  voltage 

Commit  R-B-M  On  Your  Control  Problems 


2-8  poles  Non-Reversing. 
2-5  poles  Reversing. 

25  Amp  —  600  AC  Max. 

Contacts  can  be  replaced  with¬ 
out  removing  wiring.  To 
change  coil,  remove  magnet 
frame  and  coil  assembly  only. 
10  and  15  amp.  poles  can  be 
changed  from  normally  open 
to  normally  closed  by  using 
screwdriver  only. 


Low  cost.  Small  size. 
Dependable  performance. 
Available  In  many  contact 
arrangements. 

Whatever  your  needs  for  inex¬ 
pensive,  dependable  relays  for 
commercial  applications— in¬ 
vestigate  R-B-M  General  Pur¬ 
pose  Relays. 

r  overload  protectors, 

DC  electrical  devices. 


JTrste  Department  B-9 


-*"■;**  »•  VISION 

■*stx  WIRK  CORP. 

ogonsport^  Indiana 


electric  circuit  may  be  set  up  and 
used  as  an  analog  computer. 

In  the  electrical  analogy  mass  is 
equivalent  to  inductance,  compli¬ 
ance  to  capacitance,  velocity  to 
current  and  force  to  emf.  Applying 
I  the  analogy  to  a  typical  pickup  the 
equivalent  circuit  shown  in  Fig.  1 
results. 

i  Mass  of  the  needle  is  represented 
by  L„  while  Ci  and  C,  are  the  com- 
I  pliance  of  the  record  groove  and 
'  needle  support  respectively.  The 
symbol  L,  represents  the  moment  of 
inertia  of  the  head  about  the  pivot 
and  L,  is  its  polar  moment  of  inertia 
about  the  tone  arm  axis.  Since  the 
arm  possesses  mass  and  compliance 
it  may  be  represented  by  a  trans¬ 
mission  line  consisting  of  elements 
L,  and  C,.  For  lateral  and  pivotal 
vibrations,  these  elements  represent 
distributed  moment  of  inertia  about 
the  pivot  and  distributed  rotational 
compliance,  respectively.  The  line 
is  short  circuited  at  the  end  repre¬ 
senting  the  pivot  since  at  this  ter¬ 
minal  rotational  velocity  may  occur 
without  torque.  The  torsional  con¬ 
stants  of  the  arm  may  be  similarly 
represented,  forming  another  trans¬ 
mission  line  consisting  of  elements 
Lt  and  Ct.  These  are  equivalent  to 
polar  moment  of  inertia  and  tor¬ 
sional  compliance  of  the  arm.  In 
this  case  the  line  is  open-circuited 
at  the  pivot  since  no  torsional 
velocity  can  take  place  though 
torque  may  exist.  Each  of  the  trans¬ 
mission  line  circuits  is  fed  by  a 
transformer.  Transformer  T,  has  a 
step-up  ratio  equal  to  ratio  of  the 
torque  at  the  needle  support  to  that 
at  the  pivot  point,  and  T,  has  a  ratio 
equal  to  torque  at  the  needle  sup¬ 
port  to  that  at  the  pivot  about  the 
tone  arm  axis.  The  electrical  out¬ 
put  of  the  pickup  is  proportional 
to  /,.  Supplying  the  whole  circuit  is 
a  constant  current  generator  repre¬ 
senting  the  record  groove. 

A  number  of  resonances  can  take 
place  that  will  affect  the  current 
flowing  in  Ct,  which  represents  the 
pickup  output.  At  some  low  fre¬ 
quency  the  reactance  effects  of  Ci, 
1  Lt,  and  C,  are  negligible  and  a 
j  parallel-resonant  circuit  is  formed 
bv  Ct  and  L,  and  the  line  inductance 
Lp.  This  corresponds  to  the  pivotal 
resonance.  At  higher  frequencies 
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"Unitized”  Pulse  Control  Equipment 

(sermHs  -^stjeas/  rea<la|)tation  of  eledronictest  circuits 


Speedy  assembly  of  electronic  testing 
equipment  is  one  big  advantage  you 
gain  when  you  use  versadle  Burroughs 
pulse  control  units  .  .  .  but  there  is 
another  tremendous  advantage  that  only 
“Unitized”  equipment  offers.  Since  each 
Burroughs  unit  performs  just  one  basic 
operation — such  as  generating,  coundng, 
mixing,  gadng,  or  delay — it’s  easy  to 
reassemble  equipment  for  a  different  project 
when  one  set  of  electronic  tests  is  com¬ 
pleted.  You  simply  make  a  block 
diagram  of  the  new  circuit  needed  and 
rearrange  the  cables  to  correspond  to 
your  diagram.  This  flexibility  permits 
you  to  quickly  perform  tests  which  other¬ 
wise  might  require  a  very  long  time  or 
not  be  undertaken  at  all. 


SUNFLY  "FLUO  IN” 

BURROUOHS  COINCIDENCE  DRECTORS 

Both  of  the  coincidence  detectors  offered 
by  Burroughs  demonstrate  the  practical 
one-basic-function  prindple  that  makes 
Burroughs  “Unitized”  Pulse  Control 
Equipment  so  suitable  to  your  needs. 

Burroughs  Coincidence  Detector,  Type 
1 201 B  (mown  here),  is  designed  to  detect 
coincidence  between  the  output  signal 
of  a  flip-flop  and  0.1  microsecond  pulses. 
Two  inputs  are  provided  for  each  unit. 
One  accepts  0.1  microsecond  pulses  with 


amplitudes  of  12  volts  or  more.  The 
other  accepts  the  output  of  Burroughs 
Flip-Flop,  Type  IIOIC  or  equivalent. 

Burroughs  “Unitized”  pulse  control 
assemblies  have  been  in  constant  use  for 
more  than  two  years.  Their  proved 
dependability  has  led  to  their  use 
by  many  leading  electronic  research 
organizations,  including:  Massachusetts 
Institute  of  Technology,  Consolidated 
Engineering  Corporation,  The  Catholic 
University  of  America  and  Magnetics 
Research  Company. 


For  full  information  on  Burroughs  **Unitie/td"  Pulse  Control  Equipment,  write  or  tail  Department  12C, 
Electronic  Irutruments  Division,  Burroughs  Corporation,  5tl  North  Broad  Street,  Philadelphia  23,  Pa. 


PULSE  GENERATORS 
COINCIDENCE  DETEaORS 
PULSE  DEUYS 
FLIP-FLOPS 
PULSE  GATERS 
CHANNEL  SaECTORS 
MIXERS 


THE  REST  KNOWN  NAME  IN  OFFICE  MACHINES 
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TOTAL  RESISTANCE— OHMS 

PRICE 

542^1 

0.01 

0.1 

$29.00 

0.1 

1 

22.00 

544^B 

1 

10 

22.00 

1^^  1 

10 

100 

22.00 

546^F 

1 

100 

1,000 

22.00 

547^ 

1 

1,000 

10,000 

24.00 

548 

1 

10,000 

100,000 

26.00 

549 

1 

100,000 

1,000,000 

36.00 

350 

1 

1,000,000 

10,000,000 

66.00 

•40 

2 

0.1 

1 1 

34.50 

•41 

2 

1 

1 10 

40.00 

•42 

2 

10 

1,100 

40.00 

•43 

2 

100 

11,000 

40.00 

•44 

2 

1,000 

1 10,000 

45.00 

•  17 

3 

0.01 

1  l.l 

60.00 

•  !• 

3 

0.1 

ill 

51.00 

•20 

3 

1 

1,110 

56.00 

•21 

3 

10 

11,100 

60.00 

•22 

3 

100 

1 1 1,000 

63.00 

•23 

3 

1,000 

1,110,000 

77.00 

•24 

3 

10,000 

11,100,000 

1 20.00 

•  17-A 

4 

0.01 

1 1  l.l 

75.00 

•  19 

4 

0.1 

1,111 

71.00 

•25 

4 

1 

11,110 

77.00 

•26 

4 

10 

111,100 

79.00 

•27 

4 

100 

1,111,000 

92.00 

•28 

4 

1,000 

11,110,000 

139.00 

•  17-8 

5 

0.01 

1,1 1  l.l 

94.00 

•285 

5 

0.1 

11,111 

94.00 

•29 

5 

1 

111,110 

101.00 

•30 

5 

10 

1,111,100 

113.00 

•31 

5 

100 

11,111,000 

155.00 

•  17-C 

6 

0.01 

M,MI.I 

105.00 

•315 

6 

0.1 

111,111 

109.00 

•32 

6 

1 

1,111,110 

121.00 

•33 

6 

10 

11,111,100 

169.00 

ACCURACY  OF  INOiVtDUAL  RESISTORSi 
0.01  ohm  5%.  0.1  ohm  t%,  1.0  ohm  0.25%,  All  Otiwrt  0.1% 

SHALLCROSS  MANUFACTURING  COMPANY 

S22  PwMy  Avonwo,  CelNngdolo,  Pa. 


the  transmission  line  becomes  reso* 
nant  and  input  impedance  changes 
in  both  magnitude  and  sign  over  a 
smEdl  frequency  range.  Since  the 
input  is  a  constant  current,  the  dif¬ 
ference  current  through  Ct  is  an  in¬ 
verse  function  of  the  transmission¬ 
line  current. 

At  some  higher  frequency  corre¬ 
sponding  to  needle  resonance  the 
parallel  circuit  formed  by  L,  and  Ci 
will  resonate  and  a  large  current 
will  flow  in  Cf  As  the  frequency 
increases  the  reactance  of  C,  de¬ 
creases  and  that  of  Lt  and  Lt  in¬ 
creases  until  the  resonant  lines  have 
no  effect  on  the  current  in  C.  The 
force  exerted  by  the  needle  is  pro¬ 
portional  to  potential  difference  at 
the  input  terminals. 

By  setting  up  the  circuit  and 
using  it  as  an  analog  computer  re¬ 
sponse  curves  can  be  plotted  that 
indicate  the  response  characteristics 
of  the  pickup  represented  by  the 
system.  Tests  made  on  actual  pick¬ 
ups  indicate  that  the  electrical 
analogy  gives  a  response  curve  that 
closely  resembles  actual  operating 
conditions. 

In  a  loudspeaker  system  the  same 
type  of  EUialogy  can  be  made.  The 
resulting  circuit  is  shown  in  Fig.  2A 
where  R  and  L  are  the  resistance 
and  inductance  of  the  voice  coil,  and 
Mrc  is  its  mass.  Capacitance  Co  is 
the  compliance  of  the  support 
spider.  The  distributed  mass  and 
compliance  of  the  cone  are  repre¬ 
sented  by  the  transmission  line  and 
elements  Me  and  Co.  By  mathe¬ 
matical  analysis  the  transducing 
element  of  Fig.  2A  can  be  trans¬ 
ferred  to  an  electrical  equivalent 
resulting  in  the  circuit  shown  in 
Fig.  2B. 

The  loudspeaker  is  normally  con¬ 
nected  to  a  signal  source  of  low 
impedance.  When  the  frequency  of 
the  source  is  varied  over  a  wide 
range  several  resonance  effects  take 
place.  At  low  frequencies  the  re¬ 
actance  effects  of  L  are  negligible 
and  the  circuit  reduces  to  a  simple 
parallel  LC  circuit.  At  higher  fre¬ 
quencies  the  transmission  line 
comes  into  resonance. 

For  best  response  to  signals,  any 
!  resonance  in  the  loudspeaker  system 
I  should  be  outside  the  audio-fre- 
I  quency  range.  This  is  not  always 
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that  makes  inspection  unnecessary 


carbonyl  iron 


G  A  &  F  Girbonyl  Iron  Powders  are  used  to 
produce  cores  for  transformer  and  inductor 
coils — to  increase  Q  values,  to  vary  coil  in¬ 
ductances.  to  reduce  the  size  of  coils,  to 
confine  stray  fields  and  to  increase  trans¬ 
former  coupling  factors. 

These  powders  are  microscopic,  almost  per¬ 
fect  spheres  of  extremely  pure  iron.  T^hey 
are  to<lay  produced  in  eight  carefully  con¬ 
trolled  types,  ranging  in  average  particle- 
size  from  three  to  twenty  microns  in  dia¬ 
meter.  The  Carbonyl  Process  assures  the 
quality  and  uniformity  of  each  type. 

We  urge  you  to  ask  your  core  maker,  your 
coil  winder,  your  industrial  designer,  how 
C  A  &  F  Carbonyl  Iron  Powders  can  increase 
the  efficiency  and  performance  of  the  equip¬ 
ment  or  product  you 
make,  while  reducing 
both  the  cost  and  the 
weight.  We  also  invite 
inquiries  for  powders 
whose  performance 
are 

different  from  those 
exhibited  by  any 
existing  types. 

This  32-pag«  book 

offers  you  the  most 
comprehensive  treat¬ 
ment  yet  given  to  the  characteristics  and 
applications  of  GA&F  Carbonyl  Iron 
Powders,  80%  of  the  story  is  told  with  photo- 
microgra|)hs,  diagrams,  performance  charts 
and  tables.  For  your  copy — without  obliga- 
^  lion  —  kindly  address  Department  57. 


We  have  tued  every  type  of  GA  &F  Carbonyl  Iron 
Powder  thus  far  produced.  The  overall  quality 
and  batch-to -batch  uniformity  of  your  products 
have  always  been  gratifying  to  us.  Because  of 
this  product  dependability^  we  feel  that  incoming 
inspection  of  your  potvders  is  unnecessary. 


Prosidont 

Pyroforric  Company,  Inc. 
621  East  216th  Stroot 
Now  York  67,  N.  Y. 


GA&F.  CARBONYL  IRON  POWDERS 


DimkNiof  GENERAL  DYESTUFF  CORPORATION 
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iLECTRONS  AT  WORK  (continued) 

possible  to  achieve,  but  within  this 
limitation  the  optimum  condition  is 
obtained  when  the  equivalent  cir¬ 
cuit  is  critically  damped. 

Simplified  equivalent  circuits  in 
Fig.  2C  and  2D,  show  the  damping 
effect  for  low  frequencies.  The  re¬ 
sistance  of  the  mechanical  circuit 
Rm  has  been  included  since  it  does 
provide  some  damping  of  the  reso¬ 
nant  circuit.  In  practice  the  value  oi 
this  resistance  is  too  low  to  provide 
critical  damping  of  the  mechanical 
circuit.  This  means  that  the  re¬ 
flected  resistance  CRa  is  too  high 
to  achieve  this  condition  and  that 
critical  damping  conditions  can  be 
reached  by  a  suitable  choice  of 
(/J-f-iJo),  where  Ro  is  the  generator 
output  impedance. 

In  experimental  tests  to  deter¬ 
mine  the  accuracy  of  the  equivalent 
circuit  predictions,  a  photoelectric 
measuring  device  was  used.  A 
phototube  and  light  source  were  ar¬ 
ranged  so  that  movement  of  the 
speaker  cone  would  change  the 
amount  of  light  falling  on  the  tube, 
in  turn  changing  the  voltage  output 
of  the  cell.  The  voltage  output  of 
the  cell  can  be  used  to  plot  the 
movement  of  the  cone  on  an  oscillo¬ 
scope.  Results  have  shown  good 
agreement  between  the  experi¬ 
mental  and  analytical  work. 

This  article  has  been  abstracted 
from  a  paper  entitled  "Objective 
Testing  of  Pickups  and  Loud¬ 
speakers”  by  K.  R.  McLachlan  and 
R.  Yorke,  appearing  in  the  Septem¬ 
ber  1962  issue  of  the  “Journal  of 
the  British  Institution  of  Radio 
Engineers,”  p  485. 


SpecIrofH'aphic  Monitor  for 
Metallic  Dust 

By  Ivor  B.  N.  Evans 

Using  a  recording  spectrograph 
system,  a  monitor  for  poisonous 
beryllium  dust  gives  a  continuous 
check  on  atmosphere  contamina¬ 
tion.  The  first  commercial  model, 
built  for  the  Atomic  Energy  Com¬ 
mission  by  Winston  Electronics  Ltd. 
has  an  alarm  system  that  can  be 
used  to  sound  a  warning  or  operate 
automatic  safety  devices  in  plants 
working  with  beryllium. 

Air  is  drawn  into  the  monitor 


Waat  Mart  laHrawiWea?  Um  potl  card  ••  l«l  pag*. 


Stpfmber,  1953  — ELECTRONICS 


Plain  Pointers 

on  Projection 


ALTHOUGH  we  frequently  speak  of  nug- 
nifying  an  object  lOOX  with  the  Kodak  Con¬ 
tour  Projector,  technically  we  do  not  mag¬ 
nify  the  object  at  all.  Instead  we  magnify  its 
image,  as  formed  by  a  relay  lens.  This  relay 
system,  diagrammed  in  Fig.  B,  forms  an 
image  of  the  object  at  a  ratio  of  1  to  1.  The 
magnifying  optics  in  turn  pick  up  this  image 
and  enlarge  it  from  10  to  100  times. 

Since  the  end  result  is  the  same — an  en¬ 
larged  image  of  a  part  on  the  screen — this 
might  seem  a  roundabout  system  to  the  un¬ 
initiated.  On  the  contrary,  there  are  logical 
mathematical  reasons  for  it.  One  of  the 
more  restrictive  factors  in  conventional  op¬ 
tical  systems  is  expressed  by  the  formula, 
M  »  id/od;  that  is,  magnification  equals 
the  ratio  of  the  image  distance  to  the  object 
distance.  In  practice,  where  image  distance 
is  limited,  this  entails  using  lenses  of  short 


You  can  inspect  long  parts  at  oH  magnifications 
...with  the  Kodak  Contour  Projector 


focal  length  for  high  magnifications.  The 
lens  is  moved  close  to  the  work,  decreasing 
object  distance  and  unfortunately  decreasing 
at  the  same  time  the  size  part  which  may  be 
checked  (Fig.  A). 

It  was  to  overcome  this  limitation  that  our 
optical  experts  incorporated  the  relay  sys¬ 
tem  in  the  Kodak  Contour  Projector.  Since 
this  system  merely  images  the  part  at  unity, 
the  focal  length  of  the  relay  lens  can  be  com¬ 
paratively  long — in  this  case  eight  inches. 
And  the  magnifying  optics  can  be  moved  as 
close  as  desired  to  the  image  formed  by  the 
relay.  As  a  result,  users  of  our  projector 
have  a  full  eight  inches  in  which  parts  may 
be  staged,  regardless  of  the  magnification 
desired.  This  permits  checking  form  tools, 
shafts,  and  other  bulky  parts. 

If  this  were  all  that  the  relay  accom¬ 
plished,  it  would  be  justified  design  wise. 
However,  it  also  makes  it  practical  to  in¬ 
corporate  in  the  projector  a  lens  turret  in 
which  lenses  of  varying  magnifying  power 
may  be  mounted.  With  such  a  turret,  mag¬ 
nification  is  changed  by  merely  twisting  a 
dial  and  the  part  remains  in  focus  at  the 
new  magnification.  This  is  a  handy  feature, 
and  only  one  of  a  number  of  optical  features 
of  the  Kodak  Contour  Projector  to  be  dis¬ 
cussed  in  this  space. 


eral  different  magnifications,  and 
using  both  surface  illumination 
and  silhouette  projection.  And 
the  job  requires  little  training,  is 
done  quickly  and  easily. 

Whether  for  toolroom  use  or 
production  assembly  and  inspec¬ 
tion,  you’ll  find  a  Kodak  Contour 
Projector  will  get  the  work  out 
in  a  hurry.  With  an  appropriate 
chart-gage  and  fixture  you  can  in¬ 
spect  all  sorts  of  complex  parts, 
large  and  small.  There  is  a  field 
representative  in  your  area  who 
will  answer  your  questions.  To 
get  in  touch  with  him,  or  for  a 
copy  of  a  new  booklet,  "Kodak 
Contour  Projector,”  write  to: 


THIS  seven-inch-long  cycle  tim¬ 
ing  part  must  be  inspected  for 
tooth  contour,  location  and  spac¬ 
ing  of  two  cams,  shaft  diameter, 
shoulder  spacing,  and  form,  size, 
and  runout  of  the  lead  screw.  All 
these  dimensions  may  be  quickly 
checked  on  the  Kodak  Contour 
Projector.  That’s  because  the 
Kodak  Contour  Projector  pro¬ 
vides  an  unvarying  8'  clearance 
between  lens  and  object  at  all 
magnifications.  (The  column  at 
the  left  tells  you  why.) 

The  exceptional  versatility  of 
the  Kodak  Contour  Projector 
permits  this  part  to  be  completely 
inspected  in  six  positions,  at  sev¬ 


Special  Products  Solos  Division 
EASTMAN  KODAK  COMPANY 
Rochester  4/  N.  Y* 


the  KODAK  CONTOUR  PROiEGOR 


A  n.w  sound  movi..  Optical  Gaging,  thowi 
how  to  timplify  complex  inipMtion 
probl.mt.  W.'ll  tell  you  how  to  ^ 

get  it  for  a  showing. 


Wont  more  information?  Um  po*t  cord  on  loft  pogo. 
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BALLANTINE 

ST/LL  THE  FINEST  IN  ELECTRONIC  VOLTMETERS 


FIG.  1 — Block  diaqrom  oi  tpoctraqrophlc 
duat  monitor.  Spoctrograph  poMoa  only 
linaa  oi  borylllum  to  phototubo 


through  a  horn,  having  an  orifice 
about  the  same  diameter  as  the  hu¬ 
man  mouth,  at  a  rate  comparable 
to  human  breathing  under  manual 
labor  condititms. 

Passing  through  the  electric 
spark  between  two  copper  elec¬ 
trodes,  dust  particles  in  the  air 
emit  light.  This  light  passes 
through  a  slit  to  a  concave  mirror 
in  the  spectrograph  unit.  The  mir¬ 
ror  reflects  the  light  onto  a  diffrac¬ 
tion  grating  of  15,000  lines  per 
inch.  Ultraviolet  light  of  one  of 
the  two  beryllium  spark  lines  is 
passed  back,  via  the  mirror, 
through  a  second  slit  to  a  photo¬ 
multiplier  tube. 

The  current  across  the  photo¬ 
multiplier  closely  follows  the  in¬ 
tensity  of  the  beryllium  line  and, 
therefore,  is  an  immediate  indica¬ 
tion  of  the  amount  of  beryllium  in 


.J  SPECTRO 
GRAPH 


the  air  being  sampled.  The  tube's 


•  Measures  1  millivolt  to  100  volts  over  a  frequency  range  from  10  to  150,000  output  is  amplified  to  operate  a 

cycles  on  a  single  logarithmic  scale  by  means  of  a  five  decade  range  selector  chart  recorder,  giving  a  continuous 


switch. 

•  Accuracy:  2%  at  any  point  on  the  scale  over  the  ENTIRE  RANGE. 

•  Input  Impedance:  megohm  shunted  by  30  mmfds. 

•  Generous  use  of  negative  feedback  assures  customary  Ballantine  stability. 

•  Output  jack  and  output  control  permit  voltmeter  to  be  used  as  a  fiat  high  gain 
(70DB)  amplifier. 

•  Available  accessories  permit  range  to  be  extended  up  to  10,000  volts  and  down 
to  20  microvolts. 

•  Available  Precision  Shunt  Resistors  convert  voltmeter  to  microammeter  cov¬ 
ering  range  from  1  to  1000  microamperes. 

Par  addHiaiMl  infaniMrtian  an  Milt  Valtmatar  and  BanonNna  BcrtNry  Oaaratad 
Vahmatart,  WMa-Band  Valtmatar*,  f  aak  la  Faak  Vaitmatara,  Pacada  AmpIMara, 
Invarlara,  Mwlllpliart  and  fracialan  Shunt  Raaltlars,  wrila  far  calalag. 


record  of  the  concentration  of 
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Joy  AXIVANE  Electronic  Cooling  Fans  are 
expressly  designed  to  meet  the  needs  of  this 
exaaing  held  of  service.  They  are  built  in  a 
complete  range  to  suit  any  requirements,  such 
as:  spot  cooling  of  ventilated  units  where  local 
high-temperature  conditions  arise;  heat  re¬ 
moval  from  pressurized  or  hermetically-sealed 
units;  or  heat  removal  where  space  is  so  re¬ 
stricted  that  natural  ventilation  through  the 
unit  or  over  its  surface  is  insufficient.  Important 
operating  advantages  of  these  fans  are  their 
strength,  high  resistance  to  shock  and  vibra¬ 
tion,- and  efficiency  in  low  or  high-pressure 
service.  Aluminum  and  magnesium  construc- 


and  Naval  electronic  specifications.  They  can 
be  furnished  with  toully  enclosed  or  explo* 
sion-proof  motors,  if  desired. 

In  general,  keep  these  faas  in  mind:  that 
the  light,  compaa  design,  low  power  con¬ 
sumption  and  high  overall  efficiency  of  Joy 
AXIVANE  Fans  provide  more  satisfactory 
cooling  for  elearonic  equipment  in  either 
air-borne  or  surface  units.  •  If  you  have  a 
problem  in  heat  dissipation  from  electronic 
units,  let  us  place  at  your  disposal  JOY’s 
experience  as  the  world’s  largest  manufacturer 
of  vaneaxial-type  fans. 


tion  kee 
Availal 


ps  weight  at  a  minimum, 

ike 


in  sizes  from  2' 


Fans  are  built  to  meet  all  present 


WAD  I  40*4 


Over  1 00  Years  of  Engineering  Leadership 


JOY  MANUFACTURING  COMPANY 

GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  •  PITTSBURGH  77,  PA. 

IN  CANADA  JOY  manufacturing  COMPANY  CANADA  LIMITED,  GAIT,  ONTARIO 
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KLEINS 


FOR  EVERY 
WIRING 
NEED... 


ELECTRONS  AT  WORK  (contiaMd) 

beryllium  in  the  air. 

To  determine  the  average  con¬ 
tamination  level  over  periods  from 
20  minutes  to  an  eight-hour  work¬ 
ing  day  an  electronic  integrator  is 
used  to  sum  up  the  amounts  in¬ 
stantaneously  indicated  over  a  pre¬ 
set  period.  At  the  end  of  the  de¬ 
sired  period  the  integrator  returns 
to  zero  and  repeats  the  summation. 
The  integrator  output  is  fed  to  the 
recorder. 

When,  during  a  preset  period, 
the  maximum  safe  amount  is 
reached,  the  trace  cuts  a  warning 
line  on  the  recorder  chart.  This 
brings  into  operation  an  alarm 
light,  bell  or  automatic  safety  de- 
I  vices  controlling  ventilation. 

I  .  Though  specifically  designed  fer 
j  use  with  beryllium,  the  monitor 
potentially  can  be  used  for  a  num- 
I  ber  of  elements  having  spectral 
I  lines  within  the  photomultiplier's 
range  of  sensitivity.  Some  inter- 
!  ference  may  be  caused  by  common 
dust  elements  such  as  calcium, 
magnesium,  silicon,  aluminum  and 
iron. 

A  prototype  model  has  been  suc¬ 
cessfully  tested  as  a  silica  monitor. 
I  The  limit  of  detection  was  not  as 
low  as  with  beryllium,  because  of 
1  the  low  intensity  of  the  silicon  lines. 


•  Why  put  up  with  pliers  that  aren’t  exactly  right 
—pliers  that  may  be  costing  you  valuable  produc¬ 
tion  minutes?  In  the  complete  Klein  line  there  is 
a  pair  of  pliers  for  every  job  in  radio,  TV  or  am¬ 
plifier  wiring.  You’ll  find  long  nose  pliers  that 
assure  a  tight  grip  even  in  confined  space,  keen 
edged  cutters,  flat  nose,  duck  bill— whatwer  you 
need,  and  in  a  wide  variety  of  sizes. 

Klein  Pliers  are  better  pliers,  too,  each  pair  in¬ 
dividually  tested  for  proper  balance  and  hand-fit. 
Made  by  plier  specialists  with  a  reputation  for 
quality  “Since  1857.’’ 

W  ASK  YOUR  SUPPLIER 

Y  Foreign  Distributor:  International  Standard 
Electric  Corp.,  New  York 


This  Klein  Pocket  Teel 
Guide  gives  full  injer- 
matiom  on  nit  types  end 
sixes  ef  Klein  Pliers.  A 
copy  will  he  sent  withont 
ehligntien. 

"Mne.  1157” 
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Rotating  Screen 
Color  TV  Tube 

T.  Rrhman  and  E.  Singer 

Rehman-Sinner  Lahoratory, 

Ran  Gabriel,  Calif. 

and 

C.  S.  SZBGHO 
The  Rauland  Corporation 
Chicago,  III. 

In  receivers  for  sequential  color 
television  pictures  a  color-filter 
wheel  rotates  in  front  of  the 
cathode-ray  tube.  These  filters  ab¬ 
sorb  approximately  80  percent  of 
the  light  developed  by  the  black- 
and-white  tube.  To  overcome  this 
appreciable  light  loss,  a  color-image 
reproducer  has  been  suggested  in 
which  a  segmented  luminescent 
screen  is  mounted  within  the  tube, 
and  in  which  each  of  the  screen 
segments  emits  light  corresponding 
to  a  selected  primary  color  when 
subjected  to  cathode-ray  excita¬ 
tion.*-  * 

Assuming  that  the  efficiency  of 
the  fluorescent  powder  is  the  same 
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VerutMHy  —  for  us«  in  dynamic  systems . . .  tested  and  proven  on  gasoline  and  diesel 
engines  ...  jet  engines  . .  .  rocket  motors  .  . .  blast  measurements  .  .  .  high  pressure, 
high  temperature  chemical  reactions  .  .  .  hydraulic  and  pneumatic  systems. 

FmN  Scale  PrcMerts  —  500,  1,000, 2,000,  3,000,  5,000,  10,000  psi . . .  response  down 
to  0  psi  absolute  with  1%  of  full  scale  accuracy  and  temperature  compensation. 

Nigh  Frequeecy  Rctponte  —  flat  to  20,000  cps  .  .  .  natural  frequency  up  to 
45,000  cps. 

FImsIi  Cateeary  DUpbragm  —  reduces  changes  in  volume  of  pressure  chamber 
to  a  minimum. 

A  word  about  NORWOOD  CONTROLS — This  nome  stands  for  on  expanding 
fine  of  commercial  instruments  for  the  measurement  of  pressure,  flow,  temperature 
and  weight,  ft  represents  a  fresh  concept  of  creative  engineering  which,  combined 
with  New  England  manufacturing  skill,  is  establishing  new  frontiers  in  the  field 
of  instrumentation. 


CONTROL  ENOINECRINO  CORPORATION 

564  Providence  Highwoy,  Norwood,  Massachusetts 


Norwood  Controls  representatives  are  located  in  principal  cities. 
Complete  technical  information  will  be  supplied  upon  request. 


CONTROLS 
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for  forcod-oir-cooled 
power  fubof 


manuiaciurers  lo  aesign 
supports  for  forced- 

air-cooled  tubes.  After  producing  many  such  special  designs, 
Lapp  has  engineered  and  built  a  complete  series  of  insulating 
supports  for  air-cooled  tubes.  Use  of  these  supports  facilitates 
design  of  transmitter  and  other  high-power  circuits.  Simple, 
compact,  efficient  and  attractive  in  appearance,  they  make  for 
economical  production,  easy  interchangeability,  and  availabil¬ 
ity  of  replacement  units.  Write  for  Bulletin  301,  with  complete 
description  and  specification  data.  Lapp  Insulator  G>.,  Inc., 
Radio  Specialties  Division,  103  Sumner  St.,  Le  Roy,  N.  Y. 


FIG.  1 — ^Sotattng-KTMB  tab*  for  MqoMi- 
tiol  color  protoctloa  avoids  os*  of  larg* 
whool  iwlc*  roslor  holght 


as  that  of  a  black-and-white  tube, 
the  white  portions  of  a  color  picture 
using  a  tube  with  a  fluorescent 
wheel  would  equal  the  brightness  of 
a  corresponding  monochrome  tube. 

The  diameter  of  the  rotating 
fluorescent  screen  must  be  more 
than  twice  the  raster  height,  mak¬ 
ing  a  large  direct-view  tube  with  a 
built-in  fluorescent  wheel  imprac¬ 
tical. 

A  compact  continuously-pumped 
projection  tube  with  a  revolving 
fluorescent  wheel  has  been  built. 
This  tube  employs  a  raster  size  of 
X  li  inches,  and  is  shown  in 
Figs.  1  and  2.  Two  stainless-steel 
shells  house  a  revolving  glass  disk 
on  which  three  pairs  of  phosphor 
segments  fluorescing  in  the  prim¬ 
ary  colors  are  deposited.  One  shell 
includes  a  window  with  a  conven¬ 
tional  projection-tube  electron  gun 
attached.  Below  the  electron  gun 
mounting,  there  is  a  port  for  the 
vacuum-pump  connection.  The  other 
shell  has  a  viewing  window  and 
also  includes  a  central  housing  for 
the  rotor,  shaft  and  bearing  that 
support  and  spin  the  7i-inch 
diameter  fluorescent  disk.  Three  ad- 


FIO.  2 — Piolaetloa  tab*  wHh  retalteg 
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IKIotIp  offers  a  complete  line  of  test  equipment 
jprjN^ise  atasurements  in  the  Microwave  region, 
^^is  equipment,  the  finest  obtainable  anywhere, 
includes  Frequency  Measuring  Devices,  Signal 
irces  and  Receivers,  Attenuators  and  Terminations, 
Impedance  Measurement  and  Transformation 
Devices,  Detection  and  Power  Measurement 
Equipment,  Bolometers  and  Accessories. 


<|6aLITYWWVWWVWVV/\A/' 

iiemehdAbilityvaaaaaaa/wv 

ACCURACYUVWVVVWv/l/VW\ 


TYPE  250-A  IROADBAND  PROBE  -  Fr^quancy 

rang*  of  1  lo  12.4  Kinc/ti  Iwe  tuning  knobs  pormil 
p««ciM  odiuttMoni  tor  moaimum  power  Irontfor  from 
tho  probo  lip  to  Iho  crystal  or  bolomolor  doloctorj 
third  knob  controls  depth  ol  probe  tip  insertion. 


TYPE  275  VSWR  AMPLIFIER  - 

Noluring  high  gain)  A.G.C  lo  Maintain 
output  constant  for  slow  voriolion  in 
r-f  power  source]  low  input  noise  level 
of  0.03  Microvolts]  wide  VSWI  ranges 
Of  1il.3.  I>3.  3<I0.  lOJO,  and  30i100] 
greater  occurocy  because  VSW8  scale 
on  Meter  is  linear. 


SLOTTED  SECTIONS— The  Mechanical  and  electrical 
design  ol  FRO  slotted  sections  oMphosites  these  Im- 
portani  features!  InsIruMeni  accuracy  assured  indef¬ 
initely  by  virtue  of  three  bearing  carriage  suspension 
to  MiniMixe  weor)  waveguide  section  Machined  froM 
solid  oluMinuM  alloy  slock,  to  ovoid  worpoge  no 
costings  ore  used. 


^  WtITI  FOI  ■ 
k  NIW  CATALOG 
'  Addrete  re-V 
quests  for  your  V 
copy  of  the  H 
OM  cstaloc  ta  ■ 
Depnrtmeirt  ■ 
Jd-r^ohU-^^ 


mugmois  RisiARCH 

aniMjroOPMlMT  COMPANY*  Inc 

35  JOHNSON  STtHT.  MOOKIYN  I.  NEW  YORK 
1^  I  WfSTftN  SAKS  Office: 

PP  741 NO.  SEWARO  ST.,  HOllYWOOD  31,  CALIF. 
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(continued) 


Broadbo”*^ 

Coaxial 

Transmission  Lines 

r't!wa«  Slnal  >'answ»»»  «•,:  Series 
,eprtfo.iesulaW'S^|^R,  'A  ,  W 

sss^SS' 


Product  Oovelopment  Company  manufactures  parabolic  antennas, 
omni-directional  and  bi-directional  arrays,  corner  reflectors,  coaxial 
cable  and  associated  system  components  for  various  types  of 
commercial  and  military  service.  Investigate  Prodelin  "Job- 
PKkaging"  today! 

rfc*  World’*  Hm»$t  Tram$mi$$i»m  lines 

305  Oerg«n  Avenue 
Kearny,  New  Jersey 

Service  Orflenftelien  for  mOOUCT  OtVtlOPMiNT  COMPANY  INC. 

ii'ttnas  and  Aaseclatad  System  Faeilitiea 


ditional  windows  permit  observa¬ 
tion  of  the  afterglow  of  the 
phosphors.  The  two  shells  are  made 
vacuum-tight  by  means  of  a 
neoprene  ring.  The  stator  of  a 
pulse-interlock  synchronous  motor 
is  placed  over  the  rotor  housing  and 
spins  the  rotor  at  1,800  rpm**. 
Precision  ball-bearings  similar  to 
those  used  in  rotating-anode  x-ray 
tubes,  are  used  inside  the  rotor 
housing. 

The  great  tangential  velocity  of 
the  rotating  luminescent  screen 
places  limitations  on  the  persistence 
of  the  phosphors  that  may  be  u.sed. 
To  maintain  high  resolution,  the 
brightness  of  one  picture  element 
must  decay  to  a  small  fraction  of 
its  activated  luminance  during  the 
time  in  which  the  screen  is  dis¬ 
placed  by  the  width  of  one  element. 
Considering  both  the  numerical 
values  for  the  sequential  system 
and  the  dimensions  of  the  experi¬ 
mental  tube,  the  decay  time  con¬ 
stant  must  be  of  the  order  of  2.7  x 
10"^  sec  if  the  brightness  is  to  decay 
to  1  percent  of  that  of  a  neighbor¬ 
ing  picture  element. 

The  requirements  for  such  a  fast 
decay  is  common  to  the  demands 
placed  on  phosphors  for  flying-spot 
cathode-ray  tubes.  The  availability 
of  suitable  fast-decay  color  phos¬ 
phors  is  limited.*  For  green,  zinc 
oxide  activated  with  zinc  was 
selected ;  for  red,  calcium  phosphate 
activated  with  bismuth ;  and  for 
blue,  calcium  magnesium  silicate 
activated  with  titanium.  The  decay 
time  constant  of  the  first  two 
phosphors  is  approximately  one 
microsecond,  but  the  last-named 
phosphor  has  a  low-intensity  tail; 
a  calcium  aluminum  silicate  would 
have  been  more  suitable  for  the 
blue,  but  was  not  available.  Un¬ 
fortunately,  the  luminous  efliciency 
of  all  of  these  phosphors  is  com¬ 
paratively  low,*  from  10  to  30  per¬ 
cent  of  thgt  of  ZnS-ZnCdS  mixtures 
as  used  in  monochrome  tubes. 

Crescent-shaped  phosphor  seg¬ 
ments  were  applied  to  the  glass  by 
the  silk-screening  method  and  were 
aluminized  on  the  electron  gun  side 
to  enhance  brightness.  Owing  to 
the  large  centrifugal  force  exerted 
during  rotation,  special  care  must 
be  taken  to  insure  adequate  ad¬ 
hesion  between  the  powder  and  the 
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Housing  and  contact  sup¬ 


ports  are  moulded  of  glass 


reinforced  alkyd  plastic;  pro 


Weight,  15  o\mces. 


write  for  File  8200 


1500  CHURCH,  FREDERICK,  MARYLAND 


A  200"  AMP 
RELAY  DESIGNED  fOR 


HIGH  SM 

VIBRATim^ 

AND  TEMPERAt(/l(EiH(TREMES! 


viding  unusually  high  impact 
strength  under  all  conditions. 
Husky  Series  8200  Relay  Meets 
ALL  Requirements  of  Spec. 
MIL-R-6106. 


SMALL  SIZE 
2-9/16*  high,  2-1/16* 
wide,  3-1/8*  long. 


It  is  designed  to  meet  the  need  for  a  h 
current  multipole  relay  for  closing  several 
circuits  upon  application  of  D.C.  Voltage. 
The  actuating  principle  is  similar  to  that 
used  so  successfully  for  years  in  applica¬ 
tions  requiring  high  resistance  to  shock 
and  vibration. 


FEATURES 

High  Current;  Designed  to  carry  heavy  in¬ 
rush  currents  up  to  2500  amperes. 

*Contact  Arrangements:  (a)  SPNO,  200 
amps,  (by  paralleling  2  sets  of  contacts  each 
rated  at  100  amps.).  Auxiliary  contacts,  2 
PNO,  25  amps.'  (b)  SPNO,  150  amps. 
Auxiliary  3  PNO,  25  amps.;  (<)  2  PNO,  100 
amps.  Auxiliary  contacts,  2  PNO,  25  amps.; 
(a)  4  PNO,  25  amps. 

Shock.  Tested  performance  greater  than  70  G 
shock. 

Vibration:  Performs  satisfactorily  at  30  G 
vibration  up  to  500  cycles. 

Altitude;  Construction  permits  switching  of 
full  load  currents  up  to  65,000  feet. 


For  complete  specifications 


Temperature:  Wide  ambient  temperature 
range,  from  minus  65  C  to  plus  125  C. 


Operating  Voltages.  6  to  115  volts  D.  C. 
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Manufacturers  of  a  Complete  Line  of  TV.  Test  Equipment 

Tul-tnsJrumQtil  Co.tnc. 

50  PATERSON  AVENUE  •  EAST  RUTHERFORD  N  J 
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(continued^ 


Type  2113'  12 -Channel. 

PICTURE  SIGNAL 
GENERATOR 


surface  of  the  glass  rotor. 

This  rotating  screen  tube  lends 
itself  to  the  measurement  of 
phosphor  afterglow.  If  the  grid  of 
the  tube  is  pulsed  in  phase  with  a 
phosphor  segment  passing  across 
the  window,  the  afterglow  appears 
as  an  arc  of  decreasing  intensity, 
which  can  be  photographed. 

Because  the  available  synchron¬ 
ous  motor  had  a  speed  of  1,800  rpm, 
the  vertical  repetition  frequencies 
for  the  color  picture  with  which  the 
tube  was  tested  were  chosen,  for 
convenience,  as  180  fields  and  30 
frames  per  second.  Using  the 
customary  horizontal  scanning  fre¬ 
quency  of  15,750  cycles,  each  frame 
was  composed  of  175  lines.  The 
colors  were  pleasing  in  spite  of  the 
desaturated  green,  which  is  charac¬ 
teristic  of  zinc  oxide  activated  with 
zinc.  The  screen  brightness  was 
low,  as  was  expected  from  the  com¬ 
paratively  low  luminous  efficiency 
of  the  color  phosphors  that  had  to 
be  used  because  of  the  short  per¬ 
sistence  requirements.  A  typical 
white  highlight  brightness  was  600 
foot-lamberts  at  an  anode  voltage 
of  20  kv  on  the  projection-tube  gun 
and  approximately  100  microam¬ 
peres  average  current. 

A  li-foot  projection  screen 
illuminated  through  an  //1.5  lens 
would  receive  an  illumination  of 
approximately  i  foot-candle,  which 
is  scarcely  enough.  There  are 
several  possible  sources  of  improve¬ 
ment.  The  luminescent-screen  load¬ 
ing  or  the  power  input  per  unit  area 
of  the  fluorescent  screen  cannot  be 
increased  above  approximately  1 
watt  per  sq.  in.  in  the  case  of 
orthodox  projection  tubes  because 
the  screens  heat  up  unduly\  A  tube 
with  a  rotating  fluorescent  screen, 

I  on  the  other  hand,  has  a  screen 
area  which  is  effectively  three  times 
I  larger,  allowing  six  times  higher 
screen  loadings.  Inasmuch  as  the 
only  other  practical  limiting  factor 
is  resolution,  or  blooming  due  to 
high  beam  current,  it  would  be  ad¬ 
vantageous  to  increase  the  lumines¬ 
cent  screen  loading  by  increasing 
I  the  anode  voltage  instead  of  the 
beam  current.  A  further  improve¬ 
ment  could  be  made  by  utilizing  the 
superior  light-gathering  power  of 
a  Schmidt  optical  system.  Such  an 
optical  system  requires  a  convex 


for  Production  Testing  and  Closed-Loop  T.V. 


The  Type  2113,  12  Channel  Picture  Signal  Generator  has  been 
specifically  designed  for  production  line  testing  of  TV  receivers. 
Used  in  conjunction  with  the  equipment  listed  below,  the  manu¬ 
facturer  can  produce  his  own  "Indian  Head”  test  pattern  and  is  no 
longer  dependent  on  local  transmissions.  This  signal  generator  has 
also  received  wide  acceptance  for  dealer  demonstrations  of  TV 
receivers  in  areas  where  transmitting  facilities  are  not  yet  available. 


nOMf  CAUIB  MOMIUTKMi 

•  It  U%. 

0.  C  KSTOUI:  A  I.C  iMitnr  b  RittMtA  It  iMrit- 
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These  other  TIC  Instruments  complete  the  “package" 

TYPE  21X0  PtcrUEE  SIGNAL  GENERATOR;  A  single  channel  TV  transmitter 
for  use  where  a  high  percentage  of  picture  modulation  is  required 
for  checking  inter-carrier  buzz. 

rm  1311  VIDEO  DISTRIRUnON  ARAPlinER:  A  5  channel  amplifier  recom¬ 
mended  where  multiple  75  ohm,  unity  gain  outlets  are  desired. 


TYPE  2200  SYNC.  SIGNAL  GENERATOR;  Provides  all  necessary  RTMA  sync, 
blanking  and  drive  signals  plus  linearity  blanking,  in  either  polarity, 
for  monoscope  or  studio  camera  operation. 

TYPE  2300  MONOSCOPSs  A  “must"  for  checking  linearity,  resolution  and 
smear  in  TV  receivers  and  video  distribution  facilities.  .Recom¬ 
mended  for  use  with  Type  2200  Sync-Generator. 
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PERMANENT  ALNICO  MAGNETS 


CRUCIBLE  STEEL  COMPANY  OF  AMERICA.  GENERAL  SALES  OFFICES,  OLIVER  BUILDING.  PITTSBURGH,  PA. 
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fluorescent  screen. 

The  authors  wish  to  thank  the 
various  members  of  the  Rehman  & 
Singer  Laboratory  who  built  the 
experimental  tricolor  projection 
tube,  and  the  research  laboratory  of 
The  Rauland  Corporation  for  mak¬ 
ing  the  measurements. 
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American  Optical  Com¬ 
pany's  MICRO  switch-con¬ 
trolled  AO  M509  Heat 
Treating  Unit. 


Audio-Frequency  Fillers 
Using  Negative  Feedback 
By  T.  Janisz 

Amiiatant  Professor 
Electrical  Engineering 
Vnirersitg  of  Detroit 
Detroit.  Mich. 

Construction  of  an  audio  filter 
with  constant  input  impedance  de¬ 
signed  to  work  into  a  required  im¬ 
pedance  is  quite  expensive,  especi¬ 
ally  if  it  must  have  a  reasonably 
good  characteristic.  Attenuation 
of  about  60  db  for  undesired  fre¬ 
quencies  with  sharp  cutoffs  usually 
require  several  inductors  and  capac¬ 
itors  of  good  quality. 

The  application  of  negative  feed¬ 
back  varying  with  frequency,  to 
tube  circuits  using  low  quality  in¬ 
ductors  and  capacitors,  can  produce 
a  band-pass  or  band-elimination  fil¬ 
ter  whose  characteristics  can  sur¬ 
pass  the  expensive  one. 

The  circuit  of  the  band-pass  filter 


Two  MICRO  switchai  control  timing 
of  th«  heating  and  cooling  cyclei. 


•  A  toughening  process  that  will  ■HHHHHHHi 
enable  ophthEdmic  and  safety  lenses  to  withstand  far  greater  im¬ 
pact  than  untreated  lenses  has  been  developed  by  the  engineers 
of  American  Optical  Company.  It  makes  use  of  precision  tech¬ 
niques  which  require  the  utmost  in  sensitive,  accurate  controls. 

MICRO  switches  were  selected  to  control  the  timing  of  the  heat¬ 
ing  and  cooling  cycles  because  of : 

•  Long  lifo  charactorisMct 

•  Low  oporoting  force 

•  Sufficient  electrical  capacity  to  control  the 
two  solenoid  valves  and  air  pump  motor. 

•  Dependability  of  performance. 

Here  again,  MICRO  switches  have  proved  their  worth  as  com¬ 
ponents  of  equipment  where  failure  is  intolerable.  These  heat- 
treating  units  must  work  day  after  day  with  minimum  mainte¬ 
nance  if  production  is  to  proceed  smoothly  in  American  Optical 
plants  both  in  this  country  and  abroad. 

If  you  manufacture  equipment  which  must  not  fail,  let  MICRO 
switch  field  engineers  help  you  select  from  over  6000  types  of 
switches  the  one  switch  best  adapted  to  your  products  . . ,  the 
switch  that  will  give  you  the  utmost  performance  over  a  long 
life.  Call  or  write  the  nearest  MICRO  branch  office. 


A  DIVISION  OF 

MINNEAPOLIS-HONEYWEIL  REGULATOR  COMPANY 


MAKERS  or  RIECISION  SWITCHES 

FRIIPORT,  ILLINOIS 


FIG.  I — Circuit  oi  bond-pau  filler 


Weal  aior*  infeniMtienr  Um  p«it  cord  oa  lott  pay*. 
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ELECTRONIC  CORES 


Better  electrical  qualities  in  cores  just  don’t  happen  . . .  they  are 
built  in.  Moloney  HiperCore  Electronic  Cores  start  out  right 
and  stay  that  way.  The  finest  cold  roiled  oriented  silicon  steel  is 
fed  through  machines  which  accurately  slit  it  into  ribbons 
of  a  width  to  fit  your  specifications.  These  are  carefully  wound 
into  cores  of  superior  quality  on  Moloney  patented 
mandrels.  These  machines  maintain  proper  tension,  stop 
when  cores  are  wound  to  exact  dimensions. 

The  result  is  a  core  with  the  famous  Moloney  "extra” ...  a 
core  with  better  performance  that  weighs  less,  takes  up  less 
space.  Moloney  HiperCore  Electronic  Cores  offer  you  lower 
losses  and  greater  flux  carrying  capacities.  And  their  standards 
are  assured  by  rigid  quality  control  all  along  the  production  line. 

Moloney  can  ship  HiperCore  Electronic  Cores  quickly  in  any 
quantity^vou  need  in  any  of  300  standard  sizes  ...  or  build  them 
scarifications.  So  if  your  product  demands  better 
ancri/shaaller  size  and  less  weight . . .  specify  the  best 
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Jhomtn  A  Skimm-  today. 


THOMAS  &  SKINNER  Steel  Products  Company,  Inc. 


Permanent  Magnets 


Magnet  Design— Inllttin  151.  Written 
for  the  design  engineer.  Covers  ap* 
plication,  properties,  design  prob* 
lems  and  testing  of  permanent  mag* 
nets. 


Weend  Cites— leHefin  WC*35S.  New 

bulletin  describing  T  &  S  Wound  "C” 
and  Toroidal  Cores.  Complete  with 
specifications  and  value  graphs. 


Standard  Magnets— Catalog  SM-1252. 

Complete  data  with  dimensional 
drawings  of  sundard  magnets  of¬ 
fered  from  stock  for  working  models, 
small  requirements,  without  special 
tooling. 

Core  Materials 

ioniinatiens— Belletin  L-752.  Dau  on 
stamped  silicon*iron  laminations 
covering  material  applications,  gen* 
eral  specifications,  typical  value 
graphs.  Also  covers  T  &  S  OrthoSil 
oriented  materials. 


CitalH 


FIG.  3 — Original  complm  wav*  (A)  of 
tb*  word  "but"  poasod  Ihxoueh  20  to 
210  cycl*  fUt*r  (B)  and  210  to  210  eycl* 
HltM  (C) 
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FIG.  2 — Fr*qii*nc7  r*«pons*  curv**,  A 
r*loUv*  gain  through  Vi.  B  rolotlv*  gain 
through  Vi  and  C  rolottv*  gain  oi  on- 
tir*  iilt*r  circuit.  Curv*  D  ahow*  phoa* 
ahiit  b*tw**n  Input  and  output  voltog** 


consists  of  an  amplifier  containing 
three  resonant  circuits:  a  series* 
resonant  circuit  across  the  cathode 
of  each  tube  and  a  parallel-resonant 
circuit  in  the  plate  of  the  first  tube. 

The  performance  of  the  filter  in 
Fig.  1  is  as  follows.  The  amount 
of  negative  feedback  developed 
across  the  cathode  impedance  of  the 
first  tube  varies  with  frequency,  in 
turn  varying  the  amplification  of 
the  tube.  If  resistance  Rn  is  suf¬ 
ficiently  large  that  its  effect  can  be 
neglected  against  its  parallel  im¬ 
pedance  Ztt  consisting  of  R„  L„  and 
Cm  the  amplification  is  inversely 
proportional  to  the  amount  of  nega¬ 
tive  feedback.  Therefore,  the  fre¬ 
quency  response  of  the  first  tube 
circuit,  assuming  constant  plate  im- 
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to  2MKW. 


ct  takM-  CtAl  E^lf^UoAtt 


*AVEItAOC  DfUVERY  CYCU,  frMi  fwrtiMn* 


order  to  {Inal  lni>ollation,  8  wooho. 


Douglas  Laboratories  is  a  high-speed  source  for 


custom-built  electronic  equipment  of  almost 


every  type: 


80WIR  SUPRlilSi  Rogulotodi  up  lo  23ICW.  Unrogulotod;  up 


Cnilition  mH  up  to  2,000  omporot,  25KV.  Hydregon  Thyrotron 


pwbort  for  all  oiictliig  typot.  diaroctorittic  To«l  SoH  for  all 


JAN  tubo  typot.  Aging  and  llfo-tott  radii.  RoctIRor  tmt  Mti. 


Intoroloctrodo  Copocitanco  bridgoi. 


RADAR  KHNMMNTi  Moduloton.  {Mogi^ren  lignal  lourco*. 


Ruhod^ovlty  lourcoi. 


LABORATORY  INfTRUMIimt  intondod-rongo  lyndiroicopoi. 


Swoop  collbraton.  Special  AmpMort.  Pubo  Trandormor  toil  wH. 


Puk*  gonoroteri. 


Prices  are  competitive,  workmanship  is  excellent 


Write,  Wire,  Phone  ~  quotes  in  48  hours  if  required 


^  DOUGLAS  LABORATORIES,  Inc 

373Fourth  Avenue,  New  York  16,  New  York.  MUrroy  Hill  5-3563 
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pedauce  its  ttie  inverse  uf  the  re¬ 
sponse  of  Zri,  and  will  have  maxi¬ 
mum  amplification  at  the  series 
resonance  of  Z«.  Actually,  the 
plate  impedance  of  the  first  tube, 
Zi,  varies  with  frequency  also,  vary¬ 
ing  the  amount  of  voltage  developed 
across  it  with  its  maximum  at  par¬ 
allel  resonance. '  When  the  plate 
and  cathode  circuits  are  at  reso¬ 
nance  at  the  same  frequency  the 
circuit  of  the  first  tube  will  produce 
a  pMs  filter  for  a  singular 
frequency. 

Mathematical  analysis  shows 
that  in  order  to  get  sharp  cutoffs 
the  ratio  of  L^|C^  and  L,/C,  must 
be  much  larger  than  the  products 
and  where  is  the  plate 
resistance. 

If  the  resonant  frequency  of  Z*, 
occurs  at  a  different  frequency  than 
that  for  maximum  Z/.,  then  the  two 
peaks  will  spread.  This  spread  is 
the  width  of  a  band-pass  filter,  and 
will  have  sharp  cutoffs  if  the  condi¬ 
tions  imposed  above  are  satisfied. 
Between  the  peaks  a  dip  will  appear 
in  the  response  curve  as  shown  in 
A  of  Fig.  2.  To  level  the  curve  the 
second  tube  is  provided.  Its  cathode 
circuit  is  resonant  to  the  dip  fre¬ 
quency  as  indicated  by  curve  B. 
By  proper  design,  or  by  experiment, 
the  circuit  of  the  second  tube  can  be 
adjusted  to  obtain  a  flat-topped  fre¬ 
quency  response  curve  with  the 
sharpness  of  the  cutoffs  further  im¬ 
proved  by  negative  feedback  at  the 
second  tube.  The  resultant  pass- 
band  is  shown  by  curve  C. 

The  phase  shift  for  different  fre¬ 
quencies  in  the  band-pass  varies 
from  270  deg  to  90  deg  for  the  first 
and  second  tube  circuits  respec¬ 
tively.  This  amounts  to  an  over¬ 
all  phase  shift  from  180  to  —180 
deg  as  shown  in  D  of  Fig.  2. 

One  of  the  main  advantages  of 
this  filter  is  that  its  input  imped¬ 
ance,  equal  to  the  input  impedance 
of  the  first  tube,  is  very  high  for  all 
frequencies.  It  can  be  adjusted  to 
any  desired  value  and  made  prac¬ 
tically  constant  for  all  frequencies 
by  placing  a  suitable  resistance 
across  the  input 

The  characteristics  of  the  filter 
CEm  be  improved  further  and  ad¬ 
justed  to  any  desired  vidue  by  ap¬ 
plying  similar  circuits  in  cascade. 
Moreover,  by  the  use  of  different 


How  Voilcert  Stampings 
shoot  the  beam  onto 
CBS-Hytron’s  picture  screen 


CBS-Hytron  wants  Volkert  quality, 

Volkert  precision  in  the  engineered 
stampings  for  the  electron  gun  assem¬ 
bly  for  their  television  picture  tube. 

The  electron  gun  that  shoots  the 
image  onto  the  screen  is  the  heart  of 
the  picture  tube,  and  top  performance 
is  only  possible  with  the  kind  of  qual¬ 
ity  and  accuracy  Volkert  stampings  de¬ 
liver.  Volkert  is  not  only  a  leading  sup¬ 
plier  of  television  stampings;  Volkert 
is  the  pioneer  designer  and  builder  of 
the  dies  which  produce  these  parts. 

And  Volkert  is  uniquely  equipped  to 
meet  the  exacting  tolerances  and  large-  John  Voikoft  Motol  Stomplngs,  InC. 
quantity  orders  for  gun  parts  used  in  n2-34  96rii  Avs.,  Qomik  Vitlogs  I,  L.  I.,  N.  Y. 


the  thousands  of  CBS-Hytron  picture 
tubes,  produced  each  month  for  the 
great  variety  of  popular  television  sets 
made  by  CBS-Columbia  Inc.  Latest- 
type  production  facilities  and  skilled 
inspection  procedures  permit  Volkert 
to  precision-manufacture  more  than 
50,000  sets  of  gun  parts  weekly  for 
many  of  the  top  picture  tube  makers. 

Laorn  how  othors  hovo  cut  stamping 
costs  by  taking  advantage  of  Volkert’s 
facilities  and  abilities.  Write  today  for 
our  illustrated  case  history  booklet. 


For  doslgn... tooling... production  and  assembly  of  precision  stampings 
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capacitance  and  by  keeping  the  in¬ 
ductance  conatant,  the  width  of  the 
band-pass  can  be  varied  through 
wide  limits.  Finally,  the  same 
components  can  be  used  for  con¬ 
structing  band-elimination  filters 
by  reversing  plate  and  cathode  cir¬ 
cuits. 

As  a  test  of  the  foregoing  theory, 
a  voice-frequency  analyzer  was  con¬ 
structed  for  the  frequencies  be¬ 
tween  20  and  20,000  cps.  Twelve 
band-pass  filters  were  employed  giv¬ 
ing  an  overall  frequency-response 
curve  with  a  maximum  variation  of 
2  db.  With  any  of  the  12  filters  out, 
average  discrimination  of  at  least 
20  db  was  obtained  for  all  fre¬ 
quencies  greater  than  1.25  to  1.1  of 
the  cutoff  frequency.  Actual  per¬ 
formance  of  the  filters  can  be  seen 
in  Fig.  8. 
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SIL-TH1N-GLAS> 
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Push-Pull  Amplifiers  For 
Increased  Video  Output 

BY  Arnold  Newton 

Deaion  Engineer 
Foreet  Hitts,  N.  Y. 


The  trend  toward  larger  screen 
areas  and  the  concomitant  use  of 
higher  accelerating  potentials  places 
increasingly  heavy  demands  on  the 
beam-deflection  and  video  output 
circuits  of  television  receivers. 

Improved  linearity  and  increased 
output  capabilities  make  push-pull 
amplifiers  attractive  as  video  out¬ 
put  stages.  Triodes  lend  themselves 
readily  for  this  application  since 
neutralization  is  easily  accom¬ 
plished  by  conventional  techniques 


esign  economies 
ler  temperatures 


Electro  Extra  Thin  Hi-Temperature  Insulation  pos¬ 
sesses  exceptional  dielectric  and  tensile  strength.  Its 
thinness,  flexibility  and  lightweight  permits  compact 
construction  .  .  .  size  and  weight  reaction  of  elec¬ 
tronic  and  electrical  equipment. 

These  Electro  products  meet  all  Class  **11”  require¬ 
ments  and  are  available  in  rolls,  sheet  or  tape  form. 

For  complete  data  or  samples  of  these  and 
^  .^other  ELECTRO  products  contact  Dept.  El 


ELECTRO-TECHNICAL  PRODUCTS 


FIG.  1 — Two  moons  oi  brightnoos  con- 
IroL  Vorioblo  bios  (A)  and  nso  oi 
onxUloTT  Ugfa'Voltago  supply  (B) 


DIVISION  OF  SUN  CHEMICAL  CORPORATION 

113  Ecnt  Centre  Street,  Nutley  10,  N.  J. 
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Mine .  .T 
now  available 
for  TV  tube  aluminizing 


Here  is  an  inline  system  capable  of  aluminizing  TV 
tubes  with  the  same  efficiency  and  high  production 
rates  as  the  famous  inline  exhaust  systems  pioneered 
by  CVC. 

Similar  to  the  exhaust  system,  individual  aluminiz¬ 
ing  units  move  around  an  oval  track,  one  revolution 
completing  the  aluminizing  cycle.  Each  cart  is  com¬ 
pletely  self-contained  with  mechanical  and  diffusion 
pumps,  valves,  power  pickups,  and  controls  for  auto¬ 
matic  operation.  The  operator  need  only  load  and 
unload  tubes  and  replenish  the  aluminum  on  the 
filaments. 

This  new  C^C  system  can  handle  any  size  TV  tube 
currently  produced.  Interchangeable  diffusion  pump 


jet  assemblies  permit  easy  adaptation  of  the  system  to 
the  higher  vacuums  probably  required  for  color  TV 
tube  aluminizing. 

For  smalltr  scalt  optrations,  CVC  offtrs  an  intof^atrd 
systtm  of  ont  to  six  individual  pumping  units  with  common 
roughing  and  holding  pumps.  Timing  dcvicts  control  cycling 
automatically  and  ptrmit  ont  operator  to  handlt  all  systems. 

CVCs  vast  experience  in  designing  inline  exhaust 
systems  makes  these  units  trouble-free  and  economical 
in  operation.  We  will  be  pleased  to  give  you  the 
details  on  specifications,  costs,  and  deliveries. 
Consolidated  Vacuum  Corporation,  Rochester  3,  N.  Y. 
(asubsidiaryofGinsolidated  Engineering  Corporation, 
Pasadena,  California). 


I  VmHwm  0*01. 


CoiMoffrfcrterf  Voewum  Coiporolfon 

Rochester  3,  N.  Y, 

designers  and  manufacturers  of  high  vacuum  equipment 

sAin  ometsi  mono  pauc,  caut.  •  cmcaoo.  u.  •  camoin,  n.  j.  •  Nfw  votK,  n.  y> 
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your  Del&y  or  Rogolatiog  Problem} 

For  Hm  most  tffoctive  solution  uso  tho 

SIMPLEST,  MOST  COMPACT 
MOST  ECONOMICAL 
HERMETICALLY  SEALED 


WPfff/ri 
m A  Y  RELAYS 


Provide  delays  ronging  from  2  to  120  seconds. 


•  Actucrtad  by  a  haatar,  thay  oparata  on  A.C..  D.C.,  or 
Pulsating  Currant. 


a  Hmaeticaily  waled.  Not  aflactad  by  altituda,  moisture, 
or  othar  climata  changas. 


a  Circuits:  SPST  only — normally 


opan  or  normally  closad. 


Amparita  Tliannattatic  Delay  Relay* 


ora  compansatad  lor  ambiant  (am* 
paratura  changas  from  -55*  to 
-|-70*C.  Haotars  consuma  opproxi 


mortaly  2  W.  and  may  ba  oparatad 
continuously.  Tha  units  ora  most 


compact,  rugged,  axp/osion-proof. 


loag-Uved,  and — vary  laexpeoMlre! 


TYPES:  S.andord  Radio  Octal,  and  9*Pin  tfiniotura. 


PROBLEM?  Send  for  Bullotin  No.  TR-BI 


BALLAST' REGULATORS 


Amperite  Regulators  are  designed  to  keep 
the  current  in  a  circuit  automatically  rogulated 
at  a  definite  value  (for  example.  0.5  amp). 


a  For  currents  of  60  ma.  to  5  amps.  Operates 
on  A.C.,  D.C.,  or  Pulsating  Current. 


a  Hermetically  sealed,  light,  compact,  and 
most  inexpensive. 


r  r  . 
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I  AMPERITS 
RE  GUI  AT  OR; 


Moximum  Wattaga  Dissipation:  T6V4L— 5W.  T9 — lOW. 


Amparito  Ragulotors  ora  tha  simplast,  most  affacttva  mathod 
for  obtaining  eetemoti*  regeletiee  of  currant  or  vohago.  Her 
meficaSy  reeled,  they  ora  not  afisctad  by  changas  in  aid 
tuda,  cmbianl  tamparatara  (-55*  to  +9u  C).  or  humidity. 
Ruggad;  no  moving  ports;  changad  as  aasily  os  a  radio  tuba. 


Write  for  4-page  Technical  Bulletin  No.  ABSI 


iMPERITE  CO.,  Inc.  561  Broadway,  New  York  17  ,N.Y. 

In  Cancido:  A'ltr  Radio  Corp.,  Ltd  .  560  K.ing  St,,  W.,  Toronto  2B 
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FIG.  2 — Cothoda.couplad  push-pull  oui- 
put  stags 

described  in  the  literature. 

I  Maximum  output  voltage  is  lim¬ 
ited  by  either  the  current  handling 
I  capabilities  of  the  tube  or  the  avail¬ 
able  supply  voltage,  other  conditions 
remaining  fixed. 

Pentodes,  commonly  used  in  this 
application,  can  be  regarded  as  con¬ 
stant  current  generators  in  view 
of  the  relatively  low  value  of  load 
resistance  required  in  most  video 
circuits.  Under  these  conditions  the 
output  voltage  is  directly  related  to 
the  load  resistance. 

The  following  expression  relates 
the  peak-to-peak  voltage  E,  to  the 
peak-to-peak  current  I„  the  »ise- 
time  tr,  the  circuit  capacitance  C 
and  the  efficiency  of  the  coupling 
;  network  t| 

^  ’’TTh 

The  rise-time  t,  is  defined  as 
i  \/2«  times  the  standard  deviation 
of  the  differentiated  response  of  the 
;  network  to  a  step  function  of 
;  current.  For  a  two-terminal  net- 
!  work,  C  is  the  total  capacitance. 
Absence  of  overshoot  is  assumed. 

The  factor  t)  indicates  the  degree 
of  improvement  relative  to  the  R-C 
j  network  for  which  ij  =  1. 

Shunt-peaking  yields  tj  =  1.B2 
I  and  the  maximum  attainable  with 
a  tw'o-terminal  network  is 
3 

Compensated  four-terminal  net¬ 
works  are  capable  of  superior  per- 
!  formance.  The  small  percentage 
'  overshoot  associated  with  the  more 
desirable  netw'orks  is  generally 
quite  tolerable  and  does  not 
seriously  detract  from  their  useful¬ 
ness.  Values  of  t]  as  high  as  2.5 
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Thes*  ha^m  or*  tynonyntt  for  quality.  Tho  product! 
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in  every  detail.  Thes#  monufacturort  imiit  bo  sure 
that  suppliers  of  every  cOmponont  hove  similar  high*levoi 
reputations  to  uphold. 

The  fact  that  the  great  names  in  communtcotiow  rely 
on  Midland  Crystals  is  evidence  enough  that  Midland  Quolity 
Control  methods  of  crystal  production  insure  completely 
reliable  frequency  control. 
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FIG.  3^ — PhoM  iuTcrtcr  ond  puth-pull 
output  itaqo 


were  reported  for  networks  bavin);? 
small  overshoots. 

The  capacitances  of  a  four- 
terminal  network  are  separated  by 
intervening  inductances  and  it  is 
therefore  nece.ssary  to  distinguish 
between  the  filter  input  and  out¬ 
put  capacitances. 

The  tube  output  and  a  small 
amount  of  stray  capacitance  forms 
the  input  capacitance  of  the  net¬ 
work.  The  remainder  consisting  of 
kinescope  input  and  wiring  capaci¬ 
tance  is  at  the  output  of  the  net¬ 
work. 

When  the  formula  introduced 
above  is  applied  to  a  four-terminal 
network,  C  refers  to  its  output 
capacitance. 

Best  results  are  generally  ob¬ 
tained  when  the  ratio  of  terminal 
capacitances  is  2-to-l. 

Some  advantage  can  be  realized 
by  using  tubes  in  parallel,  since  /, 
increases  in  direct  relationship  to 
the  number  of  tubes  whereas  C  in¬ 
creases  less  percentagewise.  This  is 
due  to  the  fact  that  a  major  por¬ 
tion  of  C  consists  of  kinescope  in¬ 
put  and  incidental  capacitance. 
However,  a  point  of  diminishing 
returns  can  be  reached  beyond 
which  little  is  gained  by  increasing 
the  number  of  tubes. 

Even  more  unavoidable  is  limita¬ 
tion  due  to  available  supply  voltage. 
In  many  instances,  particularly 
where  economical  designs  are  in¬ 
volved,  it  is  desirable  to  make  use  of 
video  output  voltages  in  excess  of 
the  supply  potential.  The  use  of 
tubes  in  parallel  is  clearly  not  the 
solution  in  this  case. 

Push-pull  permits  an  extension 
of  the  limit  imposed  by  the  avail¬ 
able  supply  voltage  by  a  factor  of 


###  DISION...An  origiiial  Windiester  creation 
developed  expressly  for  printed  circuits. 

nSlimY...A  complete  line  of  receptacles  for 
AUL  printed  circuit  requirements. 

QUALITY...  Again,  as  always,  electronic  com¬ 
ponents  of  precision  manufacture  embodying 
the  quality  features  that  distinguish  Win¬ 
chester  Electronics’  Connectors  from  all  others. 
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U  contacts  available  soon.  Other 
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requcM.)! 


SPEOAL  FEATURES 


K>LARIZINO  pin  permits  engagement  in  correct  position  only. 

Wiping  action  of  contacts  insures  positive  contact  at  all  times. 

MONOBLOC*  CONSTRUCTION  eliminates  unnecessary  creepage  paths  and 
reduces  the  number  of  moisture  and  dust  pockets. 

MOLDID  MiLAMINi  bodies  (in  accordance  with  MIL-P-14)  mineral  filled 
...  are  fungus-proof  and  provide  mechanical  strength  as  well  as  high  arc 
and  dielectric  resistance. 

CONTACTS  are  spring  temper  phosphor  bronze  (QQ-B746a),  gold  plated 
over  silver  for  low  contact  resistance,  prevention  of  corrosion  and  ease  of 
soldering. 

Raised  barriers  between  contacts  increase  surface  creepage.  Solder  cups  are 
.043"  dia.  for  120  A,W.G. 
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Starting  with  the  ceramic  discs  and  can- 
tinuing  step  by  step  through  sintering, 
silvering,  soldering,  and  wax  impreg¬ 
nating  .  .  .  each  operation  is  under  Al- 
len-Bradley  precision  control.  Quality 
capacitors  are  the  consistent  result. 


CERAMIC  CAPACITORS 

from  0*00047  le  0*022  mfd* 
•  •  •  in  4  sises 

Allen-Bradley  ceramic  capacitors  are  made  in  the  four  sizes  and 
in  the  nominal  values  listed  above.  Minimum  capacitance  values  are 
guaranteed  over  a  temperature  range  from  plus  IOC  to  plus  65C. 
Since  the  ceramic  discs  of  high  K  dielectric  are  compounded,  molded, 
and  sintered  in  the  Allen-Bradley  factory,  the  uniformity  of  the  fin¬ 
ished  capacitors  can  be  rigidly  maintained  under  Allen-Bradley  pre¬ 
cision  production  controls.  Uniform  quality  and  performance  are 
guaranteed.  Allen-Bradley  ceramic  capacitors  have  been  approved 
by  the  engineering  departments  of  the  largest  electronic,  electrical, 
and  telephone  laboratories. 

When  you  specify  Allen-Bradley  ceramic  capocitors  for  your  cir¬ 
cuits,  you  assure  yourself  of  dependable  performance,  even  under 
extreme  conditions  of  temperature  and  moisture.  The  A-B  trademark 
is  your  guarantee  of  quality  capacitors.  Samples  will  be  furnished  on 
request  for  quolificotion  tests  qnd  type  approvol. 

Allen-Bradley  Co. 

now.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


ALLEll-BR 
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ELECTRONS  AT  WORK 


(continuMl) 


the  highest  quality 
greatest  variety 
widest  use 

for  the  instrument  industry 


2-to-l.  With  this  scheme,  the  full 
amplitude  of  the  output  voltage  is 
applied  to  the  kinescope  control 
electrodes  (cathode  and  control 
grid)  individually.  The  voltages  are 
of  opposite  polarity,  however,  and 
the  net  effect  is  additive. 

The  push-pull  system  of  video 
output  requires  coupling  to  both  the 
grid  and  cathode  of  the  kinescope. 
This  raises  some  problems  in  con¬ 
nection  with  d-c  restoration  and 
brightness  control. 

The  simplest  means  of  d-c  res¬ 
toration,  d-c  coupling,  presents  the 
greatest  difficulties.  It  is  possible 
to  effect  brightness  control  by 
changing  the  bias  conditions  of  one 
of  the  output  tubes.  Fig.  lA.  Un¬ 
fortunately,  however,  this  would 
also  lead  to  changes  of  gain,  making 
the  controls  interrelated  and 
neutralization  imperfect. 

The  R-C  divider  network  shown 
in  Fig.  IB  can  be  employed  if  a 
positive  or  negative  potential, 
which  is  high  relative  to  the  plate 
voltage,  is  available.  The  sacrifice 
of  output  is  a  function  of  the  volt¬ 
age  available  for  this  purpose.  The 
use  of  a  negative  voltage  and  the 
application  of  brightness  control  to 
the  grid  is  somewhat  preferable  as 
higher  impedances  can  be  used  with 
the  consequent  reduction  of  the 
loading  effect  on  the  high-voltage 
supply. 

Partial  d-c  restoration  can  be  ob¬ 
tained  by  d-c  coupling  to  one  of  the 
control  electrodes  only.  A  more  con¬ 
ventional  but  less  economical 
;  method  involves  the  use  of  a  diode 
'  d-c  restorer  with  one  or  both  con¬ 
trol  electrodes. 

The  manner  of  coupling  between 
the  second  detector  and  the  video 
amplifier  and  the  problem  of  phase 
inversion  lend  themselves  to  a 
number  of  solutions.  In  the  circuit 


DcNigncd  to  Air  Force— Bureau 
of  Aeronautics  —  requirements.  Now 
widely  used  for  all  instruments  requir¬ 
ing  electrical  circuits.  Coupling  nut 
connection  and  disconnection.  Two 
plug  types;  3  receptacles  with  varia¬ 
tions  and  clamp  accessories,  in  15  shell 
sizes  and  more  than  250  insert  arrange¬ 
ments.  A  type  for  every  need.  Ask  for 
“AN  ’  Bulletin. 


For  rack-and- 
panel  installations,  instrument  panels 
and  for  any  plug-in  sub-assembly 
where  both  halves  of  the  connector  arc 
rigidly  mounted,  or  where  one  half  is 
rigidly  mounted  and  the  other  half 
cord  mounted.  78  max.  contacts,  200a 
maximum.  Ask  for  "DP”  Bulletin. 


VK  KK  Designed  for  uses  in 
aircraft,  this  versatile  lightweight  plug 
is  widely  used  on  a  great  variety  of  in¬ 
struments  and  electronic  equipment. 
Special  acme  coupling  nut  connection 
and  disconnection.  8  contact  sizes  ac¬ 
commodate  16,  14,  10,  8.  6,  4.  2  and  0 
AWG.  Maximum  200a.  8  shell  diam¬ 
eters.  204  insert  variations.  KH  Series, 
hermetically  sealed  Type  K,  also  avail¬ 
able.  Write  for  “K”  Bulletin. 


Designed  to  meet  the  miniaturization 
program.  Used  both  as  rack-and-panci 
disconnect  and  cord  connectors  for 
hand  portable  radio  equipment,  audio 
circuitry  and  related  applications.  Key¬ 
stone  shaped.  15  to  50  gold-plated  con¬ 
tacts.  OH  hermetically  sealed  also 
available.  See  *‘D"  Bulletin. 


U  SERIES  SUB  MINIATURE  PLUGS 

For  hermetically  sealed  instruments, 
indicators,  miniature  switches,  relays, 
transformers,  amplifiers  and  other 
miniaturized  sealed  components.  Steel 
shells  &  pin  contacts;  standard  socket 
contacts  in  Silcan  insulators.  1.  3.  6.  12 
contact  arrangements.  5a  max.  Bayonet 
lock  coupling.  Sec  "U"  Bulletin. 


IAN/  Designed  for  ap¬ 
plications  demanding  hermetic  sealing 
under  high  pressures  in  a  temperature 
range  from  minus  300F  to  plus  600F. 
2  basic  shell  designs.  NEF  threaded 
coupling  nut.  Steel  shells  and  steel  con¬ 
tacts.  Mate  with  AN  Series.  See  "AN" 
Bulletin  or  "CS”  Bulletin. 


For  audio  equipment  and  gen¬ 
eral  electronic  uses:  3  and  4  contact 
layouts.  10  and  15a;  17  shell  designs; 
zinc  and  steel  plug  shells.  .Ask  for  "Xl." 
Bulletin. 


Send  for  a  copy  of  the  new  Cannon  Plug  Guide 


Slac*  IRIS 

CANNON  illCTRIC  COMPANY,  lOS  ANOiliS  31,  CAURORNIA 
FKtorles  in  Los  Anitlot,  Toronto,  Now  Hovtn.  •  Roprosontativos  in  orinciptl 
dtlas.  ArMrau  inquirlos  to  Cannon  Clactric  Company,  Oapl.  MIO,  Los 
Angolas  31,  Calilornia. 


FIG.  4 — Pnsh-puU  output  with  baloncod 
Input 
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TOROIDAL  INDUCTORS 
Data  For  Standard  Typos 

Normal  Aper.  Sito  UmIuI  Froq.  Qma«  O  loc- 
Typo  Lmoi.  O.D.  i  H  Rang*  Frog.  T.C.  mo 

*  2M  1.0  Hy  .f0«  .40  Up  fo  IS  KC  140 «  0  KC  I  21 

•  *  tlO  l7.SHy  l.2(h  .40  Up  to  IS  KC  170  0  7.S  KC  I  42 

2S4  X  Hy  I.IS«  .OS  Up  to  IS  KC  220  •  S  KC  I  47 

444  40  Hy  2.IS>I.00  Up  to  IS  KC  240  O  S  KC  1  4S 

*  Oa  1.4  Hy  .W>  .40  10-  SO  KC  170  •  20  KC  I  11 

**  Its  0.0  Hy  1.201.40  ID- SO  KC  220  »  20  KC  I  41 

Ml  17.0  Hy  I.SSi  .4S  10- SO  KC  2S0  »  I7.S  KC  1  71 

*  400  400  Mh  .tOi  .40  lO-  7S  KC  I4S  <4  40  KC  1  SO 

S7t  7.SHy  I.SSi  .4S  M- 7S  KC  lOS «  M  KC  2  110 

*  041  120  Mh  .tOi  .40  SO-200  KC  IIS#  120  KC  1  M 

011  4.0  Hy  I.S5i  .4S  SO-200  KC  I4S  •  70  KC  1  ISO 

REMARKS 

Qmoi— VoluM  laktn  at  approi.  .01  loc.  Q  dccraoMt 
with  incrooiliig  currant  to  about  .SO  Qtnoi  at 
1.0  loc— highor  inductoncu  voluni  hovu  lowor- 
Qmoi  at  lowur  froguuncy  duo  to  dioloctric 
loitot  of  winding  diitributad  copocity.  All 
voluat  ora  lor  inductori  wound  with  Haovy 
Formal  wira. 

T.C.— Tamparotura  choroctarlttici  oi  followc 

1—  opproi.  100  ppm  /*F 

2—  =s  .1%  SS  to  t0*F 
1-  =  .1%  »  to  IS0°F 

'  (mott  typai  with  tamp,  choroctarittic  I  ora 
availobla  with  ehoroctariitlc  1  at  no  Mcrifica 
In  parformanca) 

loc— r.m.i.  currant  which  raltat  0.1  My  Inductor  to  moi. 
(2%  obcva  initial)  inductonca  —  (1%  Incraota 
occurs  ot  opproi  O.X  loc. 

*  FINISMCO  SIZi- 1-1/14*  O.D.  n  1/2' THICK 
*  *  FINISHCD  SIZi -1-5/14*  O.  0..n  11/14'  THICK 


THROW  AWAY  t)ia  spociol  wostion  and 
tubings  usad  in  your  prosont  machonicol 
mountings  of  toroids.  C-A-C  Advoncad  Dasign 
providos  o  moldad-in  brou  bushing  with 
cantor  hola  siios  to  door  (typo  A)  or 
topped  (typo  B)  for  o  6/32  screw. 


PRESSURE  ENCAPSULATION  in  low  loss  plas¬ 
tic  provides  a  dense  molding  of  axtramely 
uniform  dimension.  We'va  cycled  them  from 
— 73*  C  to  150*  C — boiled  them  for  hours 
in  salt  water — without  any  significant  change. 


(  0  WMl  \U  \'l  l()\  .U.a  SSOKU  sr^uHf 

MICrVlAN  Mii.-,  MISS' >UBI 


TERMINALS  ora  brass,  silver-plated.  Located 
for  ease  of  connection.  Any  roosonobla  num¬ 
ber  of  terminals  may  be  provided.  Units  may 
be  stacked  and  mounted  with  o  single  screw. 
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IN  ViCKEFtS  RECTIFIERS 


ELECTRONS  AT  WORK 


(contiiUMd) 


shown  in  FIk.  2  the  detector  load 
is  directly  connected  to  the  grid  of 
a  cathode-coupled  output  stage. 
Both  control  grids  of  this  stage 
have  a  positive  potential  with  re¬ 
spect  to  ground  in  order  to  permit 
the  use  of  a  high  cathode  resistance, 
and  yet  maintain  normal  bias  con¬ 
ditions. 

The  a-c  cathode  voltage  equals 
half  the  grid-to-ground  voltage  and 
as  a  result  the  grid-to-cathode  volt¬ 
age  applied  to  the  second  stage  is 
equal,  except  for  polarity,  to  the 
voltage  seen  by  the  first  stage, 
which  is  equal  to  the  difference 
between  the  grid-to-ground  and 
cathode-to-ground  voltages. 

•  A  capacitor  w'hose  capacitance  is 
equal  to  the  grid-to-plate  capaci¬ 
tance  is  added  from  grid  1  to 
plate  2  for  the  purpose  of  neutral¬ 
izing  the  effect  of  C,,. 

Higher  gain  may  be  obtained  by 
using  the  circuit  shown  in  Fig.  3. 
In  this  circuit  the  phase  inverted 
signal  for  grid  2  is  derived  from 
plate  1  through  an  R-C  divider.  The 
attenuation  offered  by  the  divider 
network  should  of  course  be  equal 
to  the  stage  gain.  With  d-c  coupling, 
it  is  still  necessary  to  raise  the 
cathode  voltage  and  suffer  a  slight 
loss  of  available  plate  voltage. 

A  balanced-input  push-pull  ampli¬ 
fier  is  shown  in  Fig.  4.  The  detector 
circuit  associated  with  it  offers  a 
balanced  output.  It  makes  use  of  a 
single  diode  and  is  most  adaptable 
to  a  double-tuned  i-f  coupling 
circuit.  The  circuit  is  cross- 
neutralized  and  by  virtue  of  its 
symmetry  it  offers  a  high  degree  of 
dynamic  balance. 

Tubes  moet  suitable  for  push-pull 
video  output  stages  include  types 
6J6,  12AT7,  12AV7,  12AU7  and 
12BH7. 


Vickers  refines  its  own 
selenium  for  uniform^ 
dependable  performance 


Automatic 
electro  forming 
^^pre-stresses'*  cells 


Performance  matching 
of  cells  prevents 
overloading-overheating 


Hydraulic  assembly 
assures  constant 
mechanical  strength 
f-^nd  dimension 


255  tests  and  inspections 
'guarantee  Vickers  Quality 


1  hese  reasons 

alone  would  be  assur^'"'-..-''’^  \ 

ance  of  Vickers  rectifier  N. 

superiority.  Add  the  many  other  refine- 
ments  of  aesign  and  construction ...  the 
experience  and  careful  workmanship 
.  .  .  and  you  will  be  sure  that  Vickers 
is  the  best  answer  to  your  rectifying 
needs,  large  or  small. 

¥lrH9krM$Hsi0$0,Vldnnmtknsrh^iwH€ShmidldhwHk99t  tHjprffca; 


Four>Quadrant  Calibrator 
By  E.  Gaynor  and  H.  J.  Tate 

Fairchild  Ouidcd  Miaailes  Division 
Fairchild  Engine  and  Airplane  Corp. 
Wyandanch.  N.  Y. 


In  examining  the  relation  between 
two  voltage  functions  on  a  d-c  oscil¬ 
loscope,  it  is  helpful  to  have  a  means 
for  calibrating  the  deflection  ampli¬ 
fiers.  The  calibrator  described 
here  was  developed  for  use  with 
a  transistor-characteristic  plotting 
circuit  To  permit  measurement 


A  UNIf  OP  TNI  triRIY  CORPORATION 

1801  LOCUST  STREET  •  SAINT.LOUIS,  MISSOURI 
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Where  s^tabllity  is  important 


Corning  Film-Type 
Resistors 

With  a  film  material  that  is  entirely 
new  for  resistors.  Corning  Film-Type 
Resistors  afford  a  rugged  unit  with 
exceptional  stability  and  capable  of 
withstanding  high  ambient,  high  op¬ 
erating  temperatures.  (The  film  ma¬ 
terial  is  fired  in  at  red  heat  to  make 
integral  contact  with  the  heat-resistant 
glass  base,  forming  a  tough  bond.) 

Corning  Film-Type  Resistors  are 
available  in  two  types:  Type  N  with  a 
resistance  tolerance  of  1%  and  capa¬ 
ble  of  operating  at  ambient  tempera¬ 
tures  up  to  140°C.;  Type  S  with  a 
normal  resistance  tolerance  of  2% 
and  capable  of  o|)erating  at  ambient 
temperatures  up  to  20()°C. 


Corning 

Metallized  Glass 
Inductances 

The  exceptionally  high  electrical  sta¬ 
bility  and  low  temperature  coefficient 
of  Corning  Metallized  Class  Induc¬ 
tances  are  the  result  of  the  integral 
contact  of  the  fired-on  metallizing 
with  dimensionally  stable  glass  coil 
forms.  Drift  is  negligible,  even  under 
unusually  variable  ambient  tempera¬ 
tures.  High  Q  is  inherent. 

Whether  you  require  uniform,  vari¬ 
able  or  double  pitch  windings— fixed 
tuned,  permeability  tuned  or  perme¬ 
ability  tuned  inductance-trimmer  com¬ 
binations— we  can  meet  your  require¬ 
ments  exactly  and  to  close  tolerances. 


Corning  Metallized 
Glass  Midget 
Trimmer  Capacitors 

Since  these  components  are  produced 
by  permanently  bonding  metal  to 
tubes  made  of  glass  with  practically 
zero  temperature  coefficients  in  the 
VHF  range,  capacity  shift  is  negligible 
even  with  widely  variable  ambient 
temperatures. 

Corning  Metallized  Class  Midget 
Trimmer  Capacitors  are  available  in 
standard  types  from  .3  to  12  u.u.f.,  or 
can  be  designed  to  meet  your  own  par¬ 
ticular  needs.  They  are  simple  to  sol¬ 
der,  rugged  and  easy  to  tune  critically. 
With  direi't  traverse  trimming,  there 
is  negligible  capacity  shift  under  vi¬ 
bration,  and  an  alwolutely  smooth  ca¬ 
pacity  curve. 


^  Corning  induetancos,  capacitors  and  resistors  are  mass  produced  on  automatic 
machinery  to  close  tolerances  consistently  duplicated  from  piece  to  piece.  Our 
enpneers  tvill  be  glatl  to  work  with  you  on  whatever  design  assistance  you  need. 
For  comftlele  information,  use  the  couimn  below. 


earning  Glass  Works 


CORNING  GLASS  WORKS,  Dopt.  11-9,  Coming,  N.  Y. 

SIMM  Mud  m«  inforaiatlait 

□  COtNING  MatolliMd  GIm*  IndiKtOMW,  □  COINING  FII«i-TyM  iMittor, 

Q  COINING  Matallind  GIom  TrlMma,  Copacltort 


New  Products  Division 
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(continued) 


FIG.  2 — Complat*  calibrator  circuit  use* 
iour-posltloB  selector  switch  to  select 
proper  input  phoses 


aiCTRONS  AT  WORK 


FAelo  Co$irt*ty  CM*  Indmttrin 


Miniaturized  Antenna 
Motor  Filter 


Rwlsctf  Cwitral  NUtpr  IMm  . . .  OenpiM  (My  1/5  tf  OrifiMi  V«li 


Sprague  on  request 
will  provide  you  with 
<omplete  application 
engineering  service 
for  optimum  results 
in  the  use  of  radio 
noise  fitters. 


PROtlEM— Eagioeers  of  s  Isrge  Western  sir- 
craft  manufacturer  required  components  with 
greater  reliability,  yet  smaller  in  size,  for  the 
suppression  of  noise  from  control  motors  in 
airlMme  radar.  Any  new  design  would  have 
to  meet  Military  Specifications  MIL-I-6181. 

SOLUTION — Sprague’s  Radio  Noise  Suppres¬ 
sion  Laboratories  at  Culver  City,  C^f., 
tackled  the  problem  and  came  up  with  the 
filter  shown  above  .  .  .  uilored  specifically 
for  the  permanent  magnet  motor  involved 
Dimensions:  1^%"  z  1”  x  80%  size  re¬ 
duction  from  the  filter  previously  used  by  the 
aircraft  manufacturer.  And  the  reliability 
requirements  were  more  than  met! 

tISUlT— Let  Robert  Stein,  Vice  President  in 
Charge  of  Engineering,  Globe  Industries,  Inc., 
125  Sunrise  Ave.,  Dayton,  O.,  tell  you  in  bis 
own  words:  "As  the  manufacturer  of  this 
permanent  magnet  control  motor,  we  now 
furnish  it  complete  with  the  Sprague  tailor- 
made  filter  insulled  and  have  adopted  this 
filter  as  standard  on  other  applications, 
because  of  in  small  size,  light  weight,  and 
excellent  performance.” 

PRODUCTION  SCHEDUUS  for  such  filters  de¬ 
signed  by  Sprague’s  California  labs  are  regu¬ 
larly  met  by  Sprague’s  extensive  pilot  plant 
and  mass-manufacturing  facilities,  the  former 
for  those  sizzling  rush  orders,  the  latter  for 
volume  needs.  For  help  with  your  radio  noise 
filter  applications,  write,  wire,  or  phone 
Sprague  Electric  Co.,  11525  Washington 
Blvd.,  Culver  City,  Calif.  (TExas  0-7491)  or 
North  Adams,  Mass.  (North  Adams  423). 


of  the  various  characteristics  for 
point  contact,  pnp  and  npn  junc¬ 
tion  transistors,  it  was  necessary 
to  provide  for  calibration  of  four 
quadrants. 

By  using  both  in-phase  and  out- 
of-phase  a-c  voltages  with  positive 
and  negative  clipping  it  is  possible 
with  suitable  switching  to  obtain 
four-quadrant  calibration  as  shown 
in  Fig.  1. 

The  complete  circuit  in  Fig.  2 
shows  the  switching  arrangement. 
A  voltage  adjusting  circuit  in  the 
output  has  a  wire-wound  linear- 
taper  potentiometer  calibrated  to 
read  voltage  directly.  Switches  S, 
and  St  are  voltage  dividers  with 
ratios,  1,  1  and  100.  The  positive 
and  negative  reference  voltages 
were  taken  from  voltage  regulating 
tubes  in  the  plotting  circuit  power 
supply,  but  can  be  obtained  directly 
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FIG.  1 — Circuit*  and  input  pha*ing*  r«- 
quirnd  to  produco  four-quadrant  cali- 
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1.  Looking  for  o  thin,  floxiblo  intuloting  motoriol  that  will 
net  brook  down  under  extremely  high  temperature* ‘^SOMICA* 
Flexible  Plate,  Class  B  and  Class  H,  built-up  from  continuous  mka 
sheets,  gives  superior  electrical  and  thermal  insulation  for  coil  wrap¬ 
pings  and  similar  applications. 


2,  Need  a  material  with  special  mechanical,  thermal  and  insu¬ 
lating  propertie*?LAMICOID9  — a  laminated  plastic  made  with 
various  fillers— gives  you  the  properties  you  need  for  antenna  parts, 
coil  forms,  tube  sockets,  switch  gear  and  relay  parts,  panels,  motor 
and  transformer  parts,  and  dozens  of  other  uses. 


3.  Need  accurately  punched  mien  stampings  for  filament,  grid 
and  plate  supports?  MICO  produces  mica  stampings  to  extremely 
fine  tolerances.  Whenever  you  need  precision-fabricated  mka  of 
the  highest  quality,  call  on  MICO.  We  have  60  yean  of  experience 
in  this  field. 


4.  Looking  for  precision-made  fabricated  parts?  Let  us  solve 
your  problems  with  parts  fabrkated  from  LAMICOID®— a  thermo¬ 
setting  plastk— strong  os  metal,  lighter  than  wood.  We  are  fully 
equipped  with  the  latest  machinery  and  can  provide  you  with  the 
best  pouible  servke. 


Whatever  electrical  insulation  material  you  need— Class  A  to  Class  H 
— MIC'-O  makes  it  best.  We  manufacture  it,  cut  it  to  size,  or  fabricate 
it  to  your  specification.  Send  us  your  blueprints  or  problems  today. 

*Trade-mark 


MICA  C 

Sch«n*ctady  1,  N*w  York 


Offices  in  Principal  Cities 

lAMICOlO  •(Uw4mM  rimHc)  •  MICANITi*  (••<•»«*  Mtc#)  •  iMPIIf  *  (Vamlshs*  SaMc*  M*  Papw)  •  SAMKAnO  MKA  *ISOMKA* 
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ELfCTRONS  AT  WORK  (CMtinucd) 

from  the  transformer  with  two 
rectifiers  and  regulator  tubes. 

Although  this  calibrator  was  de¬ 
veloped  in  conjunction  with  tran¬ 
sistor  measurements,  it  can  be  uti¬ 
lized  for  any  voltage  calibrations 
that  may  be  required  on  a  d-c  oscil¬ 
loscope.  A  switch  can  be  incorpo¬ 
rated  that  will  permit  rapid  com¬ 
parison  of  the  signal  with  the 
calibrating  trace. 


Four-quadrant  tracet  on  c-r  tubo.  Pic- 
turo  is  a  quadruple  exposure  with  sero 
displaced  to  show  individual  traces 


Recording  High-Speed 
Transients 

Using  a  photographic  apparatus 
developed  by  the  Naval  Research 
Laboratory,  Washington,  D.  C.  a 
record  has  been  made  of  a  spot  of 
light  passing  across  the  face  of  a 
c-r  tube  at  nearly  202,000  miles  per 
second.  To  attain  this  velocity 
the  deflection  signal  changes  three 
million  volts  in  a  millionth  of  a  sec¬ 
ond. 

Since  no  matter  is  involved  when 
the  velocity  of  light  is  exceeded 
in  this  manner,  the  relativistic 
mass  increase  theory  is  not  violated. 

The  new  unit  makes  possible 
study  of  events  occuring  in  one- 
millionth  of  a  millionth  of  a  second. 

PERTINENT  PATENTS 

An  “Electronic  Curve  Tracer”, 
invented  by  J.  W.  Balde,  J.  C. 
Bregar  and  K.  L.  Chapman,  was 
granted  Patent  2,626,980.  The 
patent  is  assigned  to  the  Western 
Electric  Company. 

The  purpose  of  this  device  is  to 
provide  a  production  test  instru¬ 
ment  for  tracing  the  band-pass 
characteristics  of  wave-filters  on 
an  oscillograph  screen.  The  instru¬ 
ment  should  have  wide  applicability 
for  many  other  test  purposes  where 
characteristics  curves  are  to  be 
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Now...  another 


To  the  list  of  Radio  Receptor  diodes  that  can  be  designated 
JAN  type  comes  another  important  model  — IN 34 A.  Built  to  the 
high  standards  of  this  designation,  1N34A  as  well  as  all  Radio 
Receptor  diodes  gives  you  simplified  polarity  identification. 

The  tapered  case  speeds  up  assembly,  reduces  possibility  of 
error  in  connecting  the  diodes  into  the  circuit,  which  all  adds 
up  to  lowered  production  costs. 


These  JAN  type  diodes 
now  available  for 
prompt  delivery 


J 


Seletron 
and  Germanium 
DivMan 


Many  other  types  of  diodes  are  available  too.  including  a  range 
of  computer  diodes  made  to  meet  special  requirements.  Radio 
Receptor  also  makes  Germanium  Transistors  and  Seletron  Selenium 
Rectifiers.  Our  engineers  will  gladly  study  your  problems 
without  obligation  and  submit  their  recommendations. 


RADIO  RECEPTOR  COMPAWY,  IWC. 

<I3&  Store  IB2t  to  RmMm  mnd  Eleetretoca 

SALES  DEPT:  251  West  19th  Street,  New  York  11,  N.  Y.  •  FACTORY^  84  North  9th  Street,  Brooklyn  11.  N.  Y. 
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FIG.  1 — Block  diagram  (A)  of  oloctronic 
curra  trocar.  Curroa  obtainad  whan  tha 
trocar  is  uood  os  o  bond-pass  tsstsr  (B). 
and  for  discriminator  circuit  tost  (C) 
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L.  H.  Terpening  Company 

DESIGN  «  RESEARCH  *  PRODUCTION 

Microwave  Transmission  Lines  and  Associated  Components 
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ELICTRONS  AT  WORK 


traced  rapidly  and  accurately. 

A  feature  of  the  invention  is  the 
inclusion  of  an  attenuation  marker 
generator  and  a  bandwidth  marker 
generator.  The  attenuation  mark¬ 
ers  are  displayed  in  the  F-axis  and 
the  bandwidth  markers  are  dis¬ 
played  by  blanking  portions  of  the 
trace  along  the  X-axis. 

Figure  lA  is  a  block  diagram  of 
the  curve  tracer.  A  frequency- 
modulated  signal  is  applied  to  the 
device  under  test.  The  generation 
of  the  f-m  signal  is  accomplished  by 
heterodyning  a  c-w  oscillator  with 
the  output  of  a  frequency  modu¬ 
lated  oscillator.  The  heterodyne 
signal,  after  limiting  and  pass- 
band  filtering,  is  applied  to  the  de¬ 
vice  under  test.  Another  output 
from  the  f-m  oscillator  provides 
frequency  markers  by  application 
of  the  f-m  signal  to  a  selected  pair 
of  quartz  crystal  filters.  The  crys¬ 
tal  filters  have  a  pair  of  resonant 
frequencies:  one  at  the  upper  band 
limit  and  the  other  at  the  lower 
band  limit.  When  the  f-m  signal 
is  at  the  resonant  frequency  of 
either  crystal,  negative  marker 
pulses  are  produced.  These  are  ap¬ 
plied  to  the  intensity  control  grid 
of  the  scope  to  blank  the  display  at 
points  in  the  horizontal-sweep  trace 
time  corresponding  to  the  fre¬ 
quency  band  limits  desired.  Differ¬ 
ent  crystal  pairs  provide  different 
bandwidth  indications  within  the 
f-m  sweep  band.  The  cooperation 
between  the  sweep  oscillator  and 
the  scope,  with  respect  to  the  f-m 
signal,  is  in  accordance  with  w’ell 


Our  previous  series  of  advertisements 
in  this  publication  explained,  in  theatrical 
parlance,  that  our  design  and  production 
facilities  were  pretty  well  “sold  out”  by  the 
requirements  of  our  present  customers. 


Now,  we  are  happy  to  say  (because  we 
enjoy  making  new  friends)  that  some  of  the 
heat  has  been  taken  off,  and  we  are  able 
to  annoimce  “Limited  seating  available” — 
as  they  say  at  the  box  office. 


We  shall  be  happy  to  talk  with  you 
about  your  present  and/or  future  needs. 


--(lUNIllllC)-^' 


tew.,  “® 


- ILICTRIC  MIC.  CO 

114  W.  MKST.ST.  »»»■♦  ll2»ni^6AiUU/  HH 
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(cMtmatd) 


known  practices  for  such  equip¬ 
ment. 

Fig.  IB  is  an  illustration  of  the 
appearance  of  a  typical  scope  trace 
when  the  curve  tracer  of  this  in¬ 
vention  is  employed  to  test  band¬ 
pass  characteristics  of  a  filter. 

Fig.  1C  is  an  illustration  of  the 
scope  trace  observed  when  the  in¬ 
vention  is  used  for  checking  a  dis¬ 
criminator  circuit.  Here,  three 
quartz-crystal  resonators  are  em¬ 
ployed  as  described  above,  to  pro¬ 
vide  the  blanking  pulses  to  corre¬ 
spond  with  upper  and  lower 
frequency  limits  along  with  the 
center  frequency. 

The  attenuation  marks  are  pro¬ 
duced  by  a  step-voltage  waveform 
generator  the  output  of  which  con¬ 
trols’  a  group  of  vertical  d-c  deflec¬ 
tion  potentials,  each  for  the  dura¬ 
tion  of  a  horizontal  sweep,  so  that 
a  horizontal  line  is  produced  on  the 
scope  for  each  attenuation  level. 

The  output  wave  of  the  device 
under  test,  and  the  several  attenu¬ 
ation-marker  sweep  lines,  are  ap¬ 
plied  to  the  oscilloscope  deflection 
and  control  grid  on  a  time  sharing 
basis  through  four  isolation  cath¬ 
ode  followers  which  are  gated  by 
a  ring-counter  circuit,  incorporat¬ 
ing  four  double  triodes,  perform¬ 
ing  the  function  of  an  electronic 
switch. 

The  rapidity  with  which  the  sev¬ 
eral  displays  are  written  on  the 
scope  screen  and  the  combination  of 
visual  persistence  and  phosphor 
persistence  of  the  cathode-ray  tube 
face  present  a  composite  display  of 
the ‘type  illustrated  in  Fig.  IF  or 


YES,  THIS  IS 

HEADQUARTERS 
— .  FOR 

^  mRrret  wire 

YOUR 

'PROBUU  ? 


Users  and  prospective  buyers  of  Magnet  Wire  may  expect  from  Wheeler  a 
technical  service  that  gets  right  it>  the  heart  of  their  problems  ...  for  radio, 
electronics,  television  or  other  applications.  Since  1909,  we’ve  accumulated  a 
wealth  of  practical  experience  thab  has  been  of  considerable  value  to  manu¬ 
facturers  in  these  fields.  \ 

From  our  initial  operation  of  drawing  electrolytic  copper  “rod”  down  to 
finished  wire  in  sizes  from  AWG  #22  to  #50  .  .  .  through  our  automatic 
Formvar  and  other  insulating  machines  .  .  .  high  speed  enameling  production 
lines  ...  or  textile  yarn  wire  covering  machines  .  .  .  there’s  no  let-up  on 
testing  and  inspection  to  insure  top  quality  of  product. 

Wheeler  engineers  and  representatives  are  competent,  friendly  and  willing 
cooperators. 


dude 
of  coors®- 


Conductivity  Measurement 

A  thyratron  is  employed  by  J.  B. 
Collins,  of  laleworth,  England,  as  a 
“Static  Conductivity  Measuring 
Device”  for  the  determination  of 
conductivity  of  conductive  rubber 
tires.  This  was  awarded  Patent 
2,626,982.  The  patent  is  assigned 
to  Firestone  Tire  and  Rubber  Co., 
Akron,  Ohio. 

The  inventor  points  out  that 
measurements  of  the  resistance  of 
conductive  rubber  tires  as  usually 
made,  on  devices  such  as  a  megger, 
requires  more  highly  skilled  pro¬ 
duction  personnel. 

The  present  Invention  was  de¬ 
signed  as  a  go-no  go  production 


MAONET  WIRE 
COILS 

COMMUNICATIONS 

EQUIFMENT 

TRANSFORMERS 


MAKES  THESE  PRODUCTS  A 


tHE  WHEELER  INSULATED  WIRE  COMPANY,  INC. 

OfviiMn  of  rho  Sporty  Corp.  •  1101  lAST  AUROIIA  ST.,  WATIRMIRY  M,  CONN. 

iWHSS 
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“Plug-in,  plug-out”  simplicity  in  Avien’s 
“TWO -UNIT”  FUEL  GAGE 


This  **  repackaging”  of  Avien*s  capacl- 
tance^type  fuel  gage  is  SO^^c  lighter  and 
needs  no  field  adjusting. 

Up  until  now,  most  fuel  gaging  systems  needed  four  units: 
a  tank  unit,  an  indicator,  a  bridge-amplifier  andashockmount. 

No  field  calibration  was  required  for  the  Avien  tank  unit 
or  indicator.  Avien  held  them  to  such  close  tolerances,  the  ad¬ 
justments  for  individual  installations  were  actually  “built-in.” 

The  bridge-amplifier  (the  “black  box”)  was  a  different 
story.  This  intermediate  unit  was  supplied  as  a  common  part, 
for  universal  application.  And  that’s  where  field  calibration 
had  to  be  made. 

There  was  only  one  answer,  as  far  as  Avien  was  concerned. 
The  “black  box”  had  to  go. 

Now,  in  the  Avien  Two-Unit  system,  the  necessary  com¬ 
ponents  for  the  bridge  and  amplifier  functions  have  been 
built  into  the  indicator  case.  The  “black  box”  is  eliminated, 
and  so  are  many  parts  which  were  necessary  to  make  the 
“black  box”  universally  applicable. 

The  Two-Unit  Gage  gets  installation  down  to  “plug-in, 
plug-out”  simplicity.  No  more  field  calibration  is  necessary 
—  and  that  means  that  all  units  designed  for  the  same  aircraft 
'are  interchangeable.  Avien  units  are  now  all  “shelf  items.” 

To  install  the  Two-Unit  Gage,  you  don’t  need  trained  per- 
'sonnel,  you  don’t  need  specialized  equipment,  and  you  don’t 
need  calibration  instruction  or  data. 


This  new  “package”  brings  savings  all  along  the  line.  The 
basic  system  is  reduced  in  weight  by  50%.  Installation  tinte 
is  cut.  Less  wiring  and  connectors  are  needed.  Less  main¬ 
tenance  is  required.  Trouble-shooting  becomes  easier.  And 
fewer  parts  must  be  stocked  for  maintenance  and  repair. 

As  in  the  previous  system,  additional  functions  for  fuel 
management  can  be  integrated  into  the  basic  gage  —  and  with 
less  complexity  than  ever. 

The  Avien  Two-Unit  Gage  is  now  available  to  meet  your 
manufacturing  schedules.  The  indicator  is  available  in  either 
large  or  small  sizes,  with  all  varieties  of  dial  configurations. 

Every  month,  Avien  produces  over  ten  thousand  major 
instrument  components  for  the  aviation  industry. 

We  believe  that  Avien’s  Two-Unit  Gage  will  contribute  to 
the  obsolescence  of  many  earlier  systems,  including  our  own. 
For  further  information,  write  or  call  us. 


'/Pi//e/v 


AVIATION  CNaiNffCNINO  DIVISION 

AVIEN .  KNICKERBOCKER,  INC. 
58-15  NORTHERN  BOULEVARD,  WOODSIDE,  L.  I.,  N.  Y. 
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Speeding  Electronic  Progress 
through  _ 


FIG.  2  —  Circtiit  for  production  lino 
moonuromont  of  conductiTity  of  rubber 
tirea 


test  setup  for  measuring  resistance 
of  conductive  rubber  tires.  In 
operation,  the  circuit  shown  in  Fig. 

2  is  adjusted  so  that  the  combined 
resistance  of  the  tire  of  the  proper 
conductivity  and  i?i  in  series  with 
Cl  apply  potential  sufficiently  posi¬ 
tive  on  the  positive  half  cycle  of 
the  anode  supply  transformer  to 
overcome  the  negative  bias  set  by 
the  bias-adjustment  potentiom¬ 
eter.  If  all  tires  have  at  least  the 
value  of  conductivity  of  a  sample 
tire,  the  indicator  will  light  as  plate 
current  is  drawn  by  the  thyratron. 
If  the  tire  has  less  conductivity  the 
indicator  doesn’t  light 

Wave-Growing  Tube 

The  invention  of  a  “Plural-Beam 
Growing-Wave  Tube”  was  awarded 
Patent  2,630,647,  issued  to  W.  J. 
Dodds  and  assigned  to  Radio  Corpo¬ 
ration  of  America. 

Wave-growing  tubes  are  a  part 
of  the  traveling-wave  tube  art  and 
provide  amplification  of  microwave 
energy  without  the  use  of  field-sup¬ 
porting  or  wave-guiding  structures 
in  the  amplifying  region  of  the 
tube,  that  is,  in  the  drift  space. 

In  the  type  of  wave-growing 
amplifier  of  this  invention,  streams 
of  moving  electrons  are  provided 
to  carry  the  microwave  energy 
along  the  drift  space  instead  of  a 
passive  element  such  as  the  helix 
or  delay  line. 

Under  the  influence  of  input  sig¬ 
nals  applied  to  a  control  element 
at  least  one  electron  stream  is  made 
to  form  waves  which  grow  as  they 
move  through  the  drift  space.  The 
increase  in  wave  energy  is  attained 
by  lessening  of  an  initial  differ¬ 
ential  between  kinetic  energies  of 
two  groups  of  electron  streams,  and 


This  new  JK  G-12  is  designed  for  ultra 
stable  frequency  control  in  applications 
such  as  frequency  standards,  Uminq  and 
counting  circuits,  broadcast  equipment 
and  frequency  monitors.  Electr^es  are 
deposited  directly  on  the  large,  precision- 
made  quartz  plate  shockmounted  in  an 
evacuated  gloss  envelope.  Frequency 
range  500  kc  to  iSOO  kc.  Crystal  may  be 
desined  for  a  minimum  temperature  coeffi¬ 
cient  of  from  0®C  to  50®C  or  for  tempera- 
tiue  controlled  operation  at  60*’C  with  a 
JK07E-115V  Oven.  Approximate  height 
above  chassis,  Moximiun  diameter 

of  octal  base,  1  Consult  us  on  specific 
applications. 


Tomerrow’s  Grystsif 


Th«  Inatating  demand  for  ultra-Sabin  frequency  control 
to  meet  today's  new  requirements  has  necessitated  a 
new  approach  to  crystal  design.  Evacuated  glass  en¬ 
velopes —  for  maKimum  protection  and  freedom  from 
contamination  —  ore  a  part  of  the  new  design  of  JK 
CrySals  for  the  Oiticol.  Consult  us  on  your  requirements 
for  crySais  of  this  advanced  design. 


THt  JARRU 
OHTS  CORRPANV. 
SANDWICH,  ILLINOIS 
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Manual  Inductrol 


ELECTRONIC  TUBE-LIFE 
VS.  VOLTAGE 

Currant-carrying  ability  of 
all  alactronic  tubai  it  affact- 
ad  tarioutiy  by  voltaga  davia- 
tion.  Tha  lott  of  amitiion 
at  undorvoltoga  rotuhi  in 
thortar  tuba  lifa.  Cwrva  I 
"Oxida  Cootad"  appliai  to 
mett  of  tha  thyratront,  plio- 
tront  and  racaiving  tubas. 
Curva  2  "Thoriotad  Tungttan" 
oppliat  to  small  transmittar 
tubas  and  soma  bottary-haot- 
ad  tubas.  Curva  3  "Pura 
Tungttan**  oppliat  to  otcHla- 
lor  tubas. 


Automatic  Inductrol 


For  maximum  tube  life  and  performance, 
include  G-E  Inductrols  as  "original  equipment" 

Automatic  voltage  regulation  provides  an  effective  and 

t 

economical  means  of  avoiding  losses  in  power  capacity 


The  life  and  efficiency  of  the  electronic  equipment  you 
manufacture  depends,  to  a  large  extent,  on  the  per¬ 
formance  of  the  electronic  tubes.  Tube  life  is  adversely 
affected  by  over-  or  under-voltage  conditions  that  can 
easily  be  prevented. 

G-E  dry-typ«  induction  voltogo  rogulatorg,  called  Induc¬ 
trols,  offer  you  an  effective  and  economical  means  of 
maintaining  correct  operating  voltage.  Two  types  are 
available  for  indoor  service  on  circuits  600  volts  and  be¬ 
low,  single-phase  3  to  210  kva;  three-phase  9  to  520  kva. 

1.  Automatic  Inducrtrols  maintain  a  closely  r(^ulate«l 
output  voltage  from  a  varying  supply  voltage  with 
a  bandwidth  of  =*=1%.  'fhe  standard  range  of  reg¬ 
ulation  is  plus  and  minus  10%. 

2.  Hond-oporotod  or  manually  controllod  motor- 

oporatod  Inductrols  provide  a  variable  output 
voltage  from  a  relatively  constant  supply  voltage. 
They  supply  100% raise  and  100%  lower  regulation. 


Typical  applications  for  G-E  Induc-trols  that  have  proveil 
highly  effective  include:  radar  equi|mient,  induction  heat¬ 
ing  equipment,  medical  and  imlustrial  x-ray  etpiipment, 
TV  and  radio  transmitters. 

F'or  further  information,  contact  your  nearest  G-E  sales 
office,  agent  or  distributor.. .or  return  the  attached  coupon. 

I  HERE’S  HELPFUL  G-E  DATA 
I  ON  INDUCTROLS 

■  Sor  fwll  dolallt  M  ary-ty^  inawctiaii  vollaga  r«gwlalor«,  raturn  Hii* 
I  caw^fi  .  ,  .  lodayl 

I  Slngla-|rfMMa  MOUCTROLS,  intiaar  •orvic* 

I  600  voH*  and  balaw  an  circwlH  3  la  240  kva — OIC-79SA  □ 
I  Throa-HNNa  INDUCTROLS,  indoar  Mrvica 

I  600  vaH«  and  balow  an  circuit*  6  ta  520  hvo — OfA-S624  □ 
I  A^icotian  bullolln, 

I  Inductrol*  and  oloclranic  aguipniant — OCA-S636  □ 

I  Oonarol  Bactrfc  Camyny 
I  SacNan  ■  433-201,  Manactady  4,  N.  V. 

I  Mnn . .  .  .  .  _  „  _ 
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ELtCTRONS  AT  WORK 


a  phenomenon  of  elastic  collisions 
between  fast  and  slow  electrons. 

Greatest  gain  is  achieved  when 
both  electron  streams  are  caused  to 
form  waves  instead  of  one  of  them 
shooting  through  the  drift  space 
as  a  d-c  stream. 

The  object  of  the  present  inven¬ 
tion  is  to  achieve  improved  per¬ 
formance  of  wave-growing  micro¬ 
wave  amplifiers  by  reducing  noise 
and  by  providing  adjustability  of 
velocity  and  current  for  each  beam 
without  affect  on  the  other. 

In  the  prior  art,  the  electron 
beams  are  produced  from  electron 
guns  which  provide  concentric 
beams. 

The  wave-growing  tube  of  this 
invention  produces  beams  which 
travel  parallel  with  each  other,  as 
can  be  seen  in  Fig.  3.  An  input 
signal  is  applied  to  a  divided  input 
circuit,  where  phase  controlling 
means  provide  appropriate  phase 
shifts  to  the  input  energy  before 
being  applied  to  the  input  cavities, 
each  of  which  modulates  the  elec¬ 
tron  stream  generated  in  separate 
electron  guns.  The  drift  spaces  of 
each  gun  join  into  a  common  drift 
space  wherein  the  beams  run  paral¬ 
lel  until,  in  an  area  near  the  output 
resonant  cavity,  they  begin  to  di¬ 
verge  as  the  electron  streams  ap¬ 
proach  the  collector  and  pass  the 
output  resonant  cavity.  An  axial 
magnetic  field  surrounding  the  tube 
may  be  generated  by  any  of  the 
well-known  methods.  The  direc¬ 
tions  of  the  magnetic  flux  lines  are 
shown  by  the  MF,  and  MF„  the 
input  and  output  flux  respectively. 
The  entire  structure  back  to  the 
electron  guns  is  immersed  in  the 
magnetic  field. 

TV-Gamma  Control 

In  color  tv  transmission,  control 
of  brightness  level  or  gamma  for 
each  of  the  component  colors  of  an 
image  must  be  accomplishd  not  in 
relation  to  the  brightness  levels  of 
each  individual  color,  because  each 
color  at  any  instant  will  differ  from 
each  other  color  in  proportion  to  its 
relative  amplitude,  but  in  relation 
to  the  whole  picture.  For  a  process 
of  controlling  this  brightness  level, 
A.  V.  Bedford,  of  RCA,  has  been 
awarded  Patent  2,627,647. 

The  circuit  of  Bedford’s  gamma 


DtvalopMl  in  th«  EI«<lronic  laborotorlat  of  Iho  Fairchild  Guidtd 
Mittiitt  Diviiion,  tho  Fairchild  Trcmtiitor  Dynamic  Analyior  htcor- 
poratot  in  o  tingl#  bittrwmtnt  all  foahirot  nocottory  for  totting  trantittor  charac- 
torittict.  During  tho  past  two  yoort,  thit  inttrumont  hat  torvod  at  on  ottontiai 
tool  in  tho  Fairchild  Laboratorlot  for  dotigning  trantittor  circuHt  for  uto  in 
mittilo  guidonco  tyttomt. 

Tho  Analyxor  providot  accurato  and  comploto  plott  of  ttatic  and  dynamic 
charactorittkfc  of  Trantittort  —  point  cocrtact  artd  {unction.  Itt  pritKiplot  oro 
batic,  to  moot  futuro  Trantittor  noodt.  Comploto  with  all  calibrating  circuits 
built  in  —  only  oxtornal  oquipmont,  a  standard  DC  otcilletcopo. 


TYPICAL  SCOPE  PRESENTATIONS 

Protontt  on  tho  Scopo:  Alpha  vt  Emiltor  Curront  •  Colloctor,  Emittor  and 
Trontfor  Charactorittict  *  Colloctor  Choroctorittict  in  Groundod  Emittor 
Connoclion  •  Swooping  Tochniquo  Shows  Up  Anomoliot  *  Comploto 
fomlliot  of  cwrvot  obtoinoblo  in  10  incromontcl  stops  for  oach  5  rangot. 


WyondancH,  L  L.  K  Y. 

AkcrafI  DMrioH,  Hagorstown,  Md.  •  Engino  Division,  Formlngdola^  N.  Y. 
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You  know  he's  looking  out  for  you 


Yes,  he’s  your  watchman  whenever  you’re  in 
the  woods  .  .  .  the  forest  ranger,  with  his  eye 
constantly  peeled  for  the  small  smolderings 
that  can  blaze  so  swiftly  into  big  trouble. 

And  eyes  just  as  keen  watch  constantly  over 
every  order  for  Bristol  Brass  sheet,  rod  and  wire 
. . .  checking,  double -checking  and  then  checking 
again,  all  along  the  line  from  casting  to  ship¬ 
ping.  So  if  you’re  "in  the  woods’’  on  any  ques¬ 


tion  of  Brass  quality,  supply,  or  fabrication,  why 
not  let  Bristol  look  out  for  you,  too? 

•  •  • 

The  Bristol  Brass  Corporation,  makers  of 
Brass  since  1850  in  Bristol,  Conn.  Offices  or 
warehouses  in  Boston,  Chicago,  Cleveland,  Day- 
ton,  Detroit,  Los  Angeles,  Milwaukee,  New  York, 
Philadelphia,  Pittsburgh,  Providence,  Rochester. 
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FOR  INDUCTION 

and 

DIELECTRIC 

HEATING 

HIGHER  CURRENT 
RATINGS 


TYPE  MMC-l 

3000  MMPD.  10  or  15  KV. 
235  AMPS.  R.AA.S. 


LOWER  INDUCTIVE 
LOSSES 


COMPAaiD  VACUUM  CAPACIT0R$. 

Hioh  current  rotinoi  becou»«  they  ore  all-copper  con¬ 
struction  and  hove  large  contact  surfaces  for  dissi¬ 
pating  heat;  jowjnductivejosses  because  the  vacuum 
dielectric  permits  a  maximum  amount  of  capacity  at 
high  voltages  to  be  packed  into  an  extremely  small 
physical  space.  For  example,  an  AAMC-1,  2000  mmfd 
unit  with  a  voltage  rating  of  10  KV  and  a  current 
rating  of  225  amperes  has  an  over-all  length  of  less 
than  5  inches.  We  believe  this  to  be  the  shortest 
physical  length  yet  devised  for  any  type  of  capacitor 
with  the  same  capacity,  voltage,  and  current  ratings.  With  no  dielectric  to  punc¬ 
ture,  this  vacuum  capacitor  is  also  self-healing  after  temporary  overloads. 


TYPE  MC-I. 

1000  MMFD.  10  or  15  KV. 
100  AMPS.  HMS. 


The  oscillator  shown  above  demonstrates  how  Jennings  capacitors  may  be 
mounted  in  parallel  in  such  a  way  that  no  parasitic  suppressors  are  required. 
The  large  capacitors  mounted  between  the  conductor  discs  are  MC-1,  1000 
mmfd  units  used  in  the  tank  circuit.  Above  and  below  the  conductor  discs  are 
mounted  ten  small  JCS-1 ,  1 00  mmfd  vacuum  units  used  as  grid  and  plate  blocking 
capacitors. 

Jennings  also  manufacture  vacuum  switches  capable  of  repeotedly  breaking 
the  D.C.  voltages  and  currents  found  in  the  oscillators  of  induction  and  dielectric 
heating  units.  The  same  switch  may  be  used  to  provide  extremely  fast-acting 
overload  protection  for  the  D.C.  power  suppt/. 

Write  ua  for  information  regarding  your  own  Capacitor  problem. 
Literature  mailed  on  requeat. 


lENNINGS  RADIO  MANUFACTURING  CORPORATION  •  970  McLAUGHUN  AVE. 
P.O.  BOX  1278  •  SAN  JOSE  8,  CALIFORNIA 
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SURROMMNS 
'MASNCTIC  FICIO  coil  . 


COlUCTOS . 


OUTPUT  - 
RCSONANT 
CAVITY 


DRIFT 

TUKt 


FIG.  3 — Growine-wove  tube  usm  elec¬ 
tron  elreom  to  carry  microwave  energy 
through  drlit  apace 


control  is  shown  in  Fig.  4.  A  group 
of  three  voltage  multipliers  are 
each  fed  with  the  appropriate  color 
signals  and  a  portion  of  each  signal 
applied  to  a  common  amplifier.  The 
composite  signal  is  rectified  and  the 
resultant  d-c  applied  simultane¬ 
ously  to  all  three  voltage  multi¬ 
pliers  as  a  control  potential.  It  is 
also  applied  as  a  mixer  bias  poten¬ 
tial  to  an  amplifier  stage. 

As  a  result,  the  change  in  gain 
of  each  of  the  selected  color  compo- 
nenl  signal  trains  will  be  controlled 
in  accordance  with  the  combined 
amplitudes,  or  sum,  of  all  the  se¬ 
lected  component-color  image  re¬ 
presentative  signal  trains.  The  re¬ 
produced  image  will  then  take  on  an 
accurate  hue  and  color  tonal  quality 


FIG.  4 — Gamma  control  circuit  lor  color 
toUvtelon 


A 
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SPECIAL  WIRES 


INSULATED  WIRES 


TEXTILE-COVERED 

WIRES 


custom  drawn 
custom  insulated 

custom  spooled 

to  your  most  exacting  requirements 


Backed  by  fifty  yean  (1903*1953)  of  fine-wire  apecialiiation! 

During  all  this  time  we  have  supplied  bare  and 
insulated  wires  to  many  of  the  most  critical  wire  users. 

Your  specifications  and  re<mirement8  for  insulated  wires  in  the  East  are 
proces^  by  our  Winsted  Division;  in  the  West,  the 
Cassopolis  Division  has  been  established  to  facilitate  rapid  shipments.^ 
Insulators  and  others  requiring  bare  wires  should  ' 

contact  the  Ossining  Division  for  prompt  and  efHcient  service. 

Our  research  and  development  staff  is  always 

available  to  aid  our  customers  in  their  requirementk^^^^^^^^^^l 


Woiil  mere  informotieii?  Um  pe«t  card  e«  lait  poge 
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STYLUS  CHUCK 


STILUS  SHKHK 


ELKIIICALLI 

COROUCIlUt' 


SAPTHIRE  TIE 


FIG.  5 — Stylus  used  ior  cutting  records 
Is  heated  by  r-f  induction  from  6-inc 
oscillator 


which  is  necessary  for  a  proper 
reproduction  of  color  television 
images. 

Heated  Recording  Styli 

The  recording  industry  is  prob¬ 
ably  familiar  with  the  techniques 
disclosed  in  Patent  2,627,4 IB, 
issued  to  H.  F.  Schoemehl  and 
H.  D.  Ward  of  RCA,  for  “Induction 
Heating  of  Recording  Styli”. 

Heating  of  the  recording  stylus 
in  the  process  of  cutting  sound-re¬ 
cording  disks  has  been  known  to 
make  grooves  with  smoother  wall 
surfaces  and,  consequently,  there  is 
a  lower  noise  level  in  the  grooves 
playback.  This  is  particularly  de¬ 
sirable  for  microgroove  recordings. 

In  a  representative  example  of 
the  system  as  disclosed  in  Fig.  5, 
a  conductive  coating  is  placed 
around  the  sapphire  tip  of  a  cut¬ 
ting  stylus.  An  r-f  generator  at  6 
me  has  a  work  coil  wound  around 
the  conductive  stylus  coating. 
When  the  r-f  energy  is  applied,  by 
induction,  the  coating  becomes 
heated  and  heats  the  sapphire  tip. 

Two-Way  Discharge  Tube 

In  a  patent  2,627,054  for  an 
“Electric  Discharge  Tube”  issued 
to  G.  H.  Hough  and  D.  S.  Ridler  of 
London,  England,  and  assigned  to 
International  Standard  Electric 
Corp.,  of  New  York,  a  novel  two- 
way  multiple  discharge  device  is 
disclosed. 

The  patent  tefers  to  an  earlier 
device  of  these  inventors  in  which 
a  series  of  discharge  gaps  are  ar¬ 
ranged  in  an  array  which  permits 
discharge  of  each  gap  in  succe»- 
I  sion  in  one  direction.  The  present 


You’d  never  buy 
a  clock  this  way 


You  don’t  ask  to  see  the  pieces  of  a  clock.  You  expect  it  to  perform 
as  its  makers  say  it  will.  You  listen,  you  look,  you  buy.  In  short, 
confidence  sells  more  clocks,  automobiles,  and  instruments  than 
inve.stigation  and  analysis  combined. 

Do  your  instruments  inspire  this  instant  confidence?  Do  they  look 
scientific,  precise,  accurate?  Or  do  they  have  dials  that  are  cluttered, 
hard-to-read,  old-fashioned  ?  .  . .  a  sure  sign  that  their  operation  is 
also  cluttered  and  old-fashioned. 

Don’t  underestimate  this  point.  Having  made  millions  of  dials  and 
nameplates  for  all  kinds  of  instruments  and  timepieces,  we  know 
how  dial  design  can  effect  saleability.  So,  take  a  hard  look  at  your 
product  line,  and  see  if  there’s  room  for  our  experience. 

We  make  self-luminous,  fluorescent,  phosphorescent,  or  nonlumi- 
nescent  dials  —  etched,  lithographed,  engraved,  photographically  re¬ 
produced,  or  screened  —  also  edge-light^  panels  —  in  other  words 
whatever  type  you  need  .  .  .  made  with  emphasis  on  accuracy  and 
appearance.  We  also  make  special,  high-accuracy  scientific  dials, 
in  as  small  quantities  as  required.  Literature  on  request.  Simply  ad¬ 
dress  Dept.E-9,  U.  S.  Radium  Corp.,  535  Pearl  St.,  New  York  7,  N.  Y. 


MAKERS  OE:  limiiw— <»nt  Malarial*:  Radiooctiv*,  RuofMcant,  phoaphor- 
•fcairt  *  Fowdart:  Calhodo-ray  Iwka,  faUvitien  tub*  *  Radium  Locator*: 
Fondant*,  Ion***,  button*,  *cr*w«,  morkor*  •  Static  Eliminator*  •  Radio- 
octiv*  Foil*  —  Alpha  Ray  loniiation  Sourc**  •  X-Ray  Scroon*  •  Froco***d 
l•atop**  •  Novtton  Soorco*  •  Radiation  Sourco*  and  Standard*.  a 


Want  mart  InformotiM?  Ut*  past  cord  on  lott  poga. 
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^KEL-F*  WIRE 
IN  STRIPES  9. 


WITH 

1.  2  OR  3 
STRIPCS 


LIGHT 

BLUE 


GREEN 


[YELLOW 


PURPLE 


The  Rex  Corporation  announces  REX-KF  Wire  (Kel-F*  insulated)  with 
one,  two,  or  three  stripes  in  any  combination  of  ten  colors.  Over  300  sharply 
distinguishing  color  codes  are  now  easily  available. 

Striping  removes  the  final  obstacle  to  the  broader  use  of  wonderful 
tri  fluorochlorethylene  insulation. 


Write  for  full  information  on  this  remarkable  advance  in  wire 
technology,  and  the  story  of  REX-KF  Wire,  champion  in  every 
quality  that  makes  wire  good. 

•T  M.  of  M  W.  Ktiloqq  Co. 
tT.  M.  of  Th*  R«i  Corporation 
••R«q.  U  S  Pit  Off 


THE  REX  CORPORATION 

Wire  Specialties,  Mlcrowall  Wire  Cast  Plastics,  ReioUte  U  H  P 
Insulating  Materials,  Reitrude**  105  Electrical  luLir.q  and  Custl‘'>nn  Ptast--  E*  jSio^'S. 

WEST  ACTON.  MASSACHUSETTS 
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sand  for  the 
most  widely  used 
Electronic  Supply 
Guide 


Simplify  and  speed  the  purchasing  of  all  your  electronic 
supplies  and  equipment.  Send  your  orders  to  us  at 
ALUED — the  reliable  one-supply-source  for  all  your 
electronic  needs.  Depend  on  us  for  quick  shipment  from 
the  world’s  largest  stocks  of  special-purpose  electron 
tubes,  test  instruments,  audio  equipment,  electronic  parts 
(transformers,  capacitors,  controls,  etc.)  and  accessories 
—everything  for  industrial  and  communications 
application,  for  research,  development,  maintenance  and 
production.  Let  our  expert  Industrial  supply  service 
save  you  time,  effort  and  money.  Send  today  for  your 
FREE  copy  of  the  1954  allied  Catalog — the  complete, 
up-to-date  guide  to  the  world’s  largest  stocks  of 
Electronic  Supplies  for  Industrial  and  Broadcast  use. 


NEV/  HOME  OF  allied  radio 


ultra-modern 
L  facilities 


TO  SERVE  YOU  BEST 


1 47,000  squor*  feet  of  efficient 
floor  space,  utilizing  latest  conveyor 
and  pneumatic  equipment — devoted 
exclusively  to  the  best  service  in 
Electronic  Supply. 


ELECTRONS  AT  WORK  (continufdj 

invention  .shows  how  the  system 
i  may  be  operated  in  both  directions. 

'  The  diagram.  Fig.  6A,  shows  the 
I  schematic  structural  array  of  dis- 
I  charge  gaps  within  the  cold-cathode 
sequence  discharge  tube.  The  ar¬ 
rows  are  each  cathode  structures 
;  and  show  the  favored  direction  of 
discharge.  Cathode  numbers  fol¬ 
lowed  by  a  are  in  one  cathode  row, 
those  followed  by  6  in  a  second,  and 
so  on.  Cathodes  in  row  a  are  in 
the  center. 

The  operation  of  the  invention  is 
described  as  follows:  Suppose  that 
cathode  3a  is  discharging,  the  cath-  # 

.  ode  favors  discharge  toward  6b 
j  or  9c  due  to  its  structure.  When  a 
negative  pulse  is  applied  to  the 
forward  direction  input  terminal, 

because  the  ionization  transfer  4* 

:  coupling  to  66  or  9c  is  greater  than 
j  to  76  or  8c,  9c  will  commence  to 
I  discharge.  The  voltage  drop 
j  through  Bt  will  be  sufficient  to  ex¬ 
tinguish  discharge  at  3a.  Because 

I  cathode  4a  is  nearer  the  discharge 
of  9c  than  8a,  the  cathode  4a  will 
!  be  primed.  As  a  result,  4a  will  be 
j  fired  in  preference  to  3a  on  removal 
I  of  pulse  from  the  forward  input 
I  terminal.  A  subsequent  pulse  on 
;  the  forward  input,  by  the  same 
process,  will  transfer  the  discharge 
j  from  4a  through  lid  to  5a.  If, 

,  however,  a  pulse  is  applied  to  re- 
!  verse  the  input  terminal  then  the 
^  discharge  is  transferred  from  4a 
to  3a  again  by  transfer  cathode  8c 
on  removal  of  the  pulse. 

Resistors  B„  R„  R„  R,  are  cath¬ 
ode  current  limiting  resistors. 

I  Figure  6B  shows  the  physical 

I 


FIG.  6 — DUcbarg*  tub*  (A)  p*nnlla  con- 
lroU*d  dUchoig*  In  two  dlr*ction*.  Ac- 
tttol  physical  shop*  oi  dlschorg*  sur- 
lac*t  is  shosm  in  (B) 
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FERRICORES 


MOLDED  COIL  FORMS 


Moldite’s  famed  precision  production  facilities 

are  now  devoted  to  3  major  types  of  electronic  components 
— to  give  the  industry  a  superlative  core  or  coil  form 
for  every  electronic  application. 

Through  years  of  continued  engineering  and  research 
Moldite  has  produced  cores  of  guaranteed  dependability, 
economy,  quality  and  uniformity.  Our  customers’ 
smooth  running  pr^uction  lines  tell  the  story  best. 

Specify  a  Moldite  core  specially  designed 
and  precision  made  for  you, 

with  absolute  uniformity  from  first  to  last. 


FERRITE  CORES 
MOLDED  COIL  FORMS 
(iron  and  phenolic) 
MAGNETIC  IRON  CORES 
FILTER  CORES 
THREADED  CORES 
SLEEVE  CORES 
CUP  CORES 


. . .  S«nd  for  our  now 
Catalog  No.  110  —• 
THE  MOST  COMPLETE 
LINE  OF  CORES 
IN  THE  INDUSTRY!. 


Samples  promptly  submitted  upon  request 
for  (Msn,  pre-pr^uction,  and  test  purposes 


Robart  T.  Murray  Jerry  Gotten  Co.  Martin  P.  Andrews  Perlmuth-Coleinan  ft  Assoc. 
614  Central  Ave.  2750  W.  North  Ave.  Mott  Road  1335  South  Flower 

East  Orange,  N.J.  Chica|o22.in.  Fayetteville,  N.Y.  Loa  Angeles,  Cal 


Jose  Luis  Ponte 
Cardobe  1472 
Buenos  Aires 
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KNGINKKRS 

13 

PHVSICISTS 


Attending  the 


NATIONAL 
ELKCTRONICS 
CONFERENCE 
AND  EXHIRITION 

Chicago 

Sept.  28,  29.  SO,  1958 


Inquiries  are  invited  regarding  openings  on  our  Staff. 


HUGHliS  research  in  the  fields  i 

oj  Radar,  Guided  Missiles,  i 

Semiconductor  Products,  Digi-  i 

tal  Computers,  Microwave  ] 

Devices  and  Electron  Tubes  is  [ 

creating  new  openings  for  ' 

those  qualified  in  these  fields.  • 

_ J 


ELECTRONS  AT  WORK 


structure  of  the  discharge  surfaces 
of  three  storage  cathodes. 

The  tails  of  storage  cathodes  3a, 
3b,  3c  go  both  toward  a  forward 
transfer  pair  or  a  reverse  transfer 
pair.  The  discharge  takes  place  as 
described  above. 


Self -Pulsing  Oscillator 


A.  A.  Varela  of  Washington, 
D.  C.  has  been  granted  Patent 


FIG.  7 — Circuit  of  ■•li-puUIng  oaciUotor. 
Triggering  of  oMillation  la  on  poaitiTO 
pulaoa  only 


IN  RKSKARCH  AND  DEVCI.OPMKNT 

the  problems  are  concerned  with  the 
physical  design  of  electronic  equip¬ 
ment  involving  Servo  Mechanisms, 
Digital  Computers,  Pulse  Circuitry, 
Antenuas  and  Kadomcii,  Miniaturiza¬ 
tion,  Hydraulics-Gyros,  Test  Equip¬ 
ment,  Subminiaturization,  Stress  Anal¬ 
ysis,  Instrumentadon,  Structures  and 
Precision  Production  Problems. 

ELECTRONIC  MANUPACTURINO 

includes  the  fields  of  Microwave  Test 


Equipment  Design,  Production  Test¬ 
ing  and  Quality  Control. 

COMMERCIAL  PRODUCTS 

activities  have  to  do  with  Semicon¬ 
ductor  Products  Applications  Engi¬ 
neering,  Test’Equipment  Design, 
Semiconductor  Components  Engi¬ 
neering  and  Technical  Writing. 

FIELD  ENOINEERINO 

consists  of  Technical  Advisory  Service, 
Technical  Writing,  Field  Modifications 
and  Personnel  Instruction. 


- - - , 

Por  the  cimvenience  oj  those  at-  [ 

tending  the  National  Electronics  > 

Conference  atid  Exhibition,  < 

members  oj  our  Technical  StaQ  i 

will  he  available  for  intertnews  | 

at  the  Hotel  Sherman.  •  \ 

For  appointment  telephone  ' 

DEarbom  2-5700.  ' 

_ J 


Assurance  is  required 
ttiat  relocation  of  ap¬ 
plicant  will  not  cause 
disruption  of  an  ur¬ 
gent  military  project. 


HITGR  I 

RCH  AND  OeVELOPMENT  LABORATORIES 
ELECTRONIC  MANUFACTURING  DIVISION 
COMMERCIAL  PRODUCTS  DIVISION 
FIELD  ENGINEERING 


Culver  City 

Los  Angeles  County 

Caiifomia 


2,627,029  for  a  “Self-Pulsing  Os¬ 
cillator”. 

The  circuit  of  this  invention  is 
shown  in  Fig.  7.  It  is  applicable  to 
a  high-power,  high-frequency  oscil¬ 
lator. 

Upon  application  of  a  syn¬ 
chronizing  signal  to  the  sync  input, 
the  oscillator  is  triggered  at  a  repe¬ 
tition  rate  set  by  the  values  of 
C  and  R. 

The  self-pulsing  oscillator  has  an 
advantage  over  the  prior  methods 
employing  grid-leak  quenching 
techniques,  in  that  the  oscillator  if 
only  triggered  on  positive  impulses 

The  inventor  claims  his  device 
makes  possible  precise  pulse-fre¬ 
quency  control  of  high-power,  high- 
frequency  oscillators  without  the 
necessity  for  external  keying  ampli¬ 
fiers  or  devices. 

Voltage  Regulator 

Many  voltage  regulating  systems 
have  been  described  in  the  litera¬ 
ture.  The  one  described  in  Patent 
2,617,973,  recently  issued  to  J.  L. 
Wolff,  Jr.  and  Donald  F.  Aldrich, 
and  assigned  to  the  U.  S.  Atomic 
Energy  Commission,  has  a  number 
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Why 

Hughes  Diodes 
have  set 


A 

NEW 

STANDARD 

OF 

RELIABILITY 


,  Reliabilily  in  a  germanium  diode  is 
determined  principally  by  permanent 
freedom  fwm  the  two  major  causes  of  diode 
failure— moisture  penetration  of  the 
diode  envelope,  and  electrical  instability 
under  extreme  operatitg  ctmditions. 


Fusion 

sealed 

in 

glass 

for 

eUetrical ! 


%  ^ 


tion  and  severe  shock.  Hughes  tesring 
procedures  invite  insabilides  to  occur 
prior  to  shipment  and  assure  rejecdon 
of  every  defeedve  diode.  Each  NUGNIS 
DIODE  is  humidity-cycled,  temperature- 
cycled,  JAN  shock-tested,  and  electri¬ 
cally  tested  under  vibradon. 

ReliabiUty  of  NM6NES  DIODES  has  been 
proved  in  airborne  military  electronic 
equipment  for  navigadon,  fire  control 
and  guided  missiles.  The  same  high 
standard  required  for  these  uses  is  your 
imurance  against  costly  shutdowns,  high 
maintenance  expense  and  time  losses. 

Specify  nugnes  diodes  wherever  r^ 
liability  is  essentiaL 


HUGHES  GERMANIUM  DIODE  ELECTRICAL  SPECIFICATIONS  AT  25*  C 


actual  I 


Addrats 

inguiriat 

to 

Dept.  E 
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ghes 
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mxt  votUgc  al  which  dynamic  rasiaUnca  it  laro  vndar  (paciflad  canditiont.  Each  Hughat  Oioda  it 
lubtacted  to  a  noltaga  riting  linaarty  at  90  oaltt  par  tacond. 

**Fonna>1y  1N69A.  tFo-marty  1N70A.  tFormarty  1N8IA. 


In  addition  to  RTMA  types,  HUGHES 
DIODES  are  also  supplied  too  per  cent 
factory-tested  to  tgeciti  customer  specifeadoru.  i 


O  19S3,  H.A.C. 


Wmt  Mor*  UifofRiaWwi?  Um  pMf  cerd  oa  Mat  Raaa 
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NDGNES  GERMANIUM  DIODES  are  designed 
to  prevent  such  failures  through  two 
exclusive  features :  , 

1.  Fusion  StalinE— The  glass-to-mctal 
seal,  proved  in  billions  of  vacuum  tubes, 
is  incorporated  to  full  advantage  in 
diode  manufacture  by  the  Hughes-de¬ 
veloped  process  of  fusion  sealing  at  high 
temperature.  The  result  is  a  rigid  one- 
piece  glass  envelope  making  moisture 
penetradon  impossible. 

2.  100%  Tostkig— One  hundred  per  cent 
testing  insures  the  satisfactory  operadon 
of  NUGNES  DIODES  under  adverse  condi- 
dons  of  moisture,  temperature,  vibra- 


ELECTRONS  AT  WORK 


(coiitiiitMd) 


of  desirable  features. 

Primarily,  the  regulating  system 
is  designed  as  a  static  device  and 
operates  without  vacuum  tubes. 
Currents  of  the  order  of  1  amp, 
rectified,  may  be  drawn.  The  regu¬ 
lation  compensates  both  for  load 
variation  and  primary  input  varia¬ 
tion. 

The  circuit  of  the  regulating  sys¬ 
tem  is  shown  in  Fig,  8.  A  magnetic 
amplifier  is  inserted  in  one  leg  of 
the  primary  winding  of  the  power 
transformer  of  a  rectifier  power 
supply.  The  magnetic  amplifier 
comprises  a  3-legged  closed  core. 
Each  of  the  outer  legs  has  a  wind¬ 
ing  commonly  connected  to  the 
power-transformer  primary  and 
each  connected  to  the  line  side 
through  a  rectifier.  Each  of  the 
line  rectifiers  is  oppositely  poled  so 
that  only  each  half  cycle  of  the 
power  frequency  passes  through 
one  leg  only.  The  center  leg  of 
the  magnetic-amplifier  core  has 
three  windings.  One  is  the  d-c  con¬ 
trol  winding  in  series  with  the  d-c 
output  of  the  rectifier,  the  other 
two,  wound  in  current  opposition 
to  one  another,  are  Eilso  connected 
to  the  d-c  output,  but  through  a 
fixed  and  variable  impedEuice  net' 
work  that  form  a  bridge  circuit 
with  the  opposed  control  windings. 
When  the  bridge  is  balanced,  the 
opposing  control  windings  have  no 
net  effect  on  the  magnetization  of 
the  core.  As  the  d-c  voltage  output 
of  the  rectifier  supply  varies  under 
load  conditions,  an  unbalance  oc¬ 
curs  in  the  current  flowing  through 
the  windings  on  the  center  leg.  This 
varies  the  core  magnetization  and 
saturation  level  of  the  magnetic 
amplifier  to  control  the  primary 
voltage  until  the  balanced  condition 


'  Vi^ver  5,348  relay 
types  .  .  .  each  subject  to  many 

electrical  and  mechanical 
adaptations  .  .  .  produced  by  a 
highly  skilled  organization 
which,  for  over  25  years,  has  / 
specialized  in  relays  exclusively. 
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Hudson  precision  drawn  cases  and  quickly,  and  usually  at  lower  unit  cost 
covers  are  standard  “in  stock”  parts  All  cases  and  covers  are  precision 
delivered  on  short  notice  to  meet  your  drawn  with  tools  and  dies  made  by 
production  schedules.  In  addition,  the  Hudson  craftsmen.  Check  on  the 
wide  variety  of  shapes  and  sizes— plus  Hudson  line  of  standard  metal  parts 
dozens  of  optional  features  available  and  quality  metal  stampings  today. 
—  mean  Hudson  can  economically  Send  blueprints,  sketches  or  specihca- 
solve  practically  any  closure  problem  tions  for  quotations,  .no  obligation. 
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GLASS -TERMINAL  TUBULAR 

CAPACITORS 


midget  •  metal-cased  •  hermetically-sealed 


For  minioturixod  apparatus  and  where  the  self-healing  character¬ 
istic  is  desirable,  specify  Tobe  metallized-paper  glass-terminal 
tubulars.  Capacitance  ratings  from  0.01  to  10  mfd.  Voltage  rat¬ 
ings  from  150  to  600  volts  d-c.  Mineral-wax  or  mineral-oil 
impregnation  for  temperatures  —  55  to  -f  85C;  silicone-fluid 
impregnation  for  —  55  to  b  105C  range. 

For  the  "hot  spots"  where  space  is  limited,  specify  Tobe  silicone- 
fluid-impregnated  glass-terminal  tubulars.  These  units  are  built 
to  work  over  a  range  of  —  55  to  -f-  125C.  Capacitances  0.001 
to  1.0  mfd.  Working  voltages  200  to  1000  volts  d-c. 

For  erampod  spoco  in  circuits  whose  surge  characteristics  prevent 
use  of  metallized-paper  units,  specify  Tobe  foil-paper  capacitors 
with  stabilized-Halowax  impregnation.  Capacitances  0.001  to  1.0 
mfd.  Voltage  ratings  200  to  400  volts  d-c.  Temperature  range 
-  40  to  +  85C. 

For  qontrol  sorvico  specify  Tobe  glass-terminal  tubulars  with  min¬ 
eral-oil  impregnation.  Capacitances  0.001  to  1.0  mfd.  Working 
voltages  200  to  1000  volts  d-c.  Temperature  range  55  to  +  85C. 

All  tjmes  available  with  windings  insulated  from  or  grounded  to 
case.  Extended-foil  windings  for  low-voltage  high-frequency  service; 
tabbed  windings  for  minimum  size.  Standard  capacitance  toler- 
-  ance  d:20%;  can  be  furnished  ±5%. 
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FIG.  9 — Dual-ring  magnatic  ampliiiar 
proTidM  cIoMr  ragulatton  by  providing 
highor  gain 


is  again  achieved. 

Fig.  9  shows  a  variation  of  the 
magnetic  amplifier  employing  a 
pair  of  core  rings,  each  comprising 
a  separate  closed  magnetic  loop, 
but  inductively  coupled  by  winding 
the  control,  regulating  and  refer¬ 
ence  windings  around  an  adjacent 
leg  of  each  core  ring.  The  inven¬ 
tors  claim  that  the  split  dual-ring 
core  magnetic  amplifier  has  much 
higher  gain  than  the  3-legged  core 
magnetic  amplifier  and,  conse¬ 
quently,  much  tighter  control.  Fig¬ 
ures  given  in  the  patent  specifica¬ 
tion  point  to  regulation  to  within 
0.1  percent  from  full-load  to  no- 
load  and  to  maintain  a  voltage 
within  1  percent  for  a  20  percent 
change  in  input  voltage. 

Figure  10  illustrates  the  ampere- 
turns  relationship  (magnetizing 
force)  with  respect  to  voltage 
change  in  the  resistance  elements 
of  the  bridge  when  the  d-c  output 
voltage  and  linear  impedance  con¬ 
trols  are  set  for  the  appropriate 
crossover  which  gives  the  desired 
regulation. 


FIG.  10 — Voltogp-ompar*  tuxu  dioioc- 
tMtettcB  for  Oio  aognollc  «mpHHor 
wtadlags 
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MARIHE  T«*HEIEITti«E 


amateur  TRAUEWt«« 
mobile  tramsmitteRS 
[  audio  a  video  modulator 


SIRVO  AMRLIEIERE 


RCA*414A,  Actwl  tisal 


From  dc  amplifier  to  VHF  services,  the  remark¬ 
able  RCA-6146  beam  power  tube  is  setting  a 
record  for  circuit  versatility  attained  by  few  other 
tubes.  Power  sensitivity  is  high,  regardless  of  plate 
voltage— or  frequency.  Small  size  offers  wider 
latitude  for  compact  equipment.  Low  cost  con¬ 
tributes  to  genuine  economy  in  circuit  design— 
without  sacrificing  efiBdency. 

In  class  C  rf  service  (ICAS)  at  600  volts,  a  single 
RCA-6146  unmodulated  can  handle  an  inimt  of  90 


of  audio  .  .  .  and  in  class  AB2,  130  watts.  Triode- 
connected,  two  6146’s  will  deliver  19  watts  of  powerl 

RCA-6146  is  designed  for  all  general  services  call¬ 
ing  for  a  6.3-volt  heater.  Where  tubes  with  26.5-volt 
heaters  are  required,  as  in  aircraft  applications,  RCA 
can  supply  Type  6159  . . .  similar  in  all  other  charac¬ 
teristics  to  the  6146. 

For  technical  data,  write  RCA,  Commercial 
Engineering,  Section  42IR,  Harrison,  N.  J.  Or 
call  your  nearest  RCA  Field  Office. 


watts  at  frequencies  as  high  as  60  Me . . .  and  60  watts 
at  175  Me  with  a  plate  voltage  of  400  volts.  In  class 
ABi  (ICAS)  two  6146’s  can  deliver  up  to  120  watts 


FIELD  OFFICES  I 

(EAST)  Homboldt  5-3M0.  418  S.  Stli  St.  HarriMHi,  N.  |. 

( MIDWEST)  WUtohmIl  4-t9Q0,  889  E.  IlUaoii  St,  CUeago,  HL 
(WEST)  MadiwM  9-3071,  4S0  8.  Saa  Padro  St.,  Lot  Aagalat,  CaL 


‘“AROOUCT  IMMOViUEwRCA"**"  STtW 

RAD  to  CORPORATtOtt  of  MMKRtCA 
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Silver>lnk  Printing  on  ReHistor^ 


Both  manual  and  automatic  ink¬ 
ing  techniques  are  used  for  print¬ 
ing  brand  names  and  resistance 
values  on  deposited  carbon  resistors 
in  the  San  Juan,  Puerto  Rico  plant 
of  Radell  Corp. 

For  the  manual  operation,  rubber 
type  for  the  desired  lettering  is 
mounted  on  sponge  rubber  with 
rubber  cement,  and  this  in  turn  is 


clamped  into  a  removable  U-shaped 
type  holder  that  drops  into  a  recess 
cut  into  the  wood  inking  fixture. 
The  silver  ink  used  for  marking  is 
placed  on  a  piece  of  plate  glass  on 
the  bench  at  the  right  of  the  op¬ 
erator,  and  is  picked  up  from  this 
with  an  ordinary  ink  roller.  The 
roller  is  run  across  the  upward  pro¬ 
jecting  rubber  type  after  each 


AD-moaual  Mlup  lor  applying  sUvor  lottoring  to  dopooltod  carbon  roolatoro.  Drying 
boord  hold*  oxaclly  300  ro«i*lor* 


OTHER  DEPARTMENTS 
featured  in  this  issue: 

Page 

Electrons  At  Work . 198 

New  Products . 316 

Plants  and  People . 378 

New  Books . 428 

Backtalk  . 440 


Construction  doloil*  of  fixturo  holding 
rubber  typo  lor  loitering  rosUlor*.  Typo 
holder  Is  in  operator's  loit  bond.  Sliding 
strip  with  wodgo.  in  right  hand,  is 
placed  under  type  holder  lor  odiusting 
type  to  correct  height 


printing  operation. 

After  the  type  is  inked,  the 
operator  places  a  coated  resistor 
carefully  in  position  on  the  fixture 
and  rolls  it  across  the  type  by  plac¬ 
ing  her  fingers  on  the  end  caps  of 
the  resistor.  The  resistor  is  then 
allowed  to  dry  by  inserting  one  of 
its  leads  in  a  drilled  hole  in  a  self¬ 
counting  tray.  This  tray  is  simply 
a  sheet  of  tempered  pres.sed  wood 
held  about  2  inches  above  the  bench 
by  wood  strips.  The  sheet  has  300 
drilled  holes  through  which  resistor 
loads  can  project  downward  without 
touching  the  bench. 

Faster  inking  is  achieved  with  a 
small  hand-operated,  automatically- 
inked  offset  printing  press.  The  ink 
here  is  placed  on  a  round  metal  disk 
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"Maverick”  usually  spells  trouble, 
on  the  production  line  as  well  as  out  on  the 
range.  Being  an  unknown  quantity  or  a 
"Johnny-come-lately,”  it  leaves  room  for  genuine 
doubt  both  as  to  performance  and  quality. 
And  that’s  the  reason  so  many  experienced  buyers 
—production  experts  to  supervisors— insist 
on  Kester  . . .  the  one  "brand”  that  is  synonymous 
with  the  best  solder  and  solder  products. 


Ntxt  Um»,  cfiooM  on*  of  >fi*f*  fomovt  toldmr  produtHt  "44"  R*iin, 
"Hmtin-Fivm"  and  Hattie  Kotin  — all  mada  only  by  KCSTEK 
. . .  Kay  Nam*  in  Ffui-Cor*  Soldar  lor  AAoro  Than  50  Yoart. 


4204  WRIGHTWOOO  AVENUE,  CHICAGO  39.  lUINOIS 
NEWARK  5.  NEW  JERSEY  •  BRANTFORD.  CANADA 
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at  the  top  of  the  press.  A  pawl 
under  this  disk  rotates  it  a  small 
amount  each  time  the  press  is 
operated,  for  automatic  distribu* 
tion  of  ink. 

At  each  press  operation,  two 


OUmI  prtBlIae  pnw  balag  «Md  lot  let- 
tOTfaie  raalBton 


gelatin-coated  rollers  pick  up  the 
silver  ink  and  roll  it  onto  metal 
type  locked  into  the  vertical  part 
of  the  press.  Further  lifting  of  the 
press  bed  to  a  vertical  position 
moves  out  the  rollers,  and  the 
gelatin  on  the  press  bed  picks  up 
the  ink  from  the  type.  The  bed  is 
brought  back  down  to  the  horizontal 
and  the  operator  now  rolls  the  re¬ 
sistor  carefully  over  the  gelatin 
much  as  in  the  manual  technique. 
A  paper  mask  cut  from  index-card 
stock  exposes  only  the  gelatin  area 
containing  the  ink.  The  paper  does 
not  pick  up  the  dry  type  of  ink  used 
in  this  process. 

Use  of  the  offset  printing  press 
gives  a  neater  product,  permits 
placing  more  information  on  a  re¬ 
sistor  and  increases  lettering 
speed  about  six  times.  With  the 


CloMup  Ttow  oi  b«d  oi  prMa.  last  ait«r 
rMlator  rolled  acroM  ink  on  golotin 


press,  about  6,000  resistors  can  be 
lettered  per  day,  in  comparison 
with  1,000  by  the  manual  method. 
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Approach  to  Automation  •  .  .  Resistor  Sorter 


Deposited  carbon  resistor  bodies 
are  automatically  sorted  into 
three  different  10-percent  tolerance 
ranges  plus  a  reject  group  by  a 
motor-driven  turntable  arrange¬ 
ment  used  with  a  comparator 
bridge  in  the  San  Juan,  Puerto 
Rico  plant  of  Radell  Corp.  This 
sorting  is  done  after  the  ceramic 
bodies  have  been  coated  and  fired, 
but  before  end  terminal  caps  have 


been  applied  to  the  resistor. 

The  operator  loads  the  resistors 
into  holes  along  the  outer  edge  of 
the  turntable  as  it  rotates  past  her. 
A  stationary  disk  about  i  inch  be¬ 
low  the  rotating  table  prevents  the 
resistors  from  dropping  through. 
The  turntable  moves  each  resistor 
in  turn  between  three  sets  of 
wiping  contacts  that  bear  against 
the  ends  of  the  resistors  above  and 


below  the  rotating  table.  These  con¬ 
tacts  are  connected  to  the  com¬ 
parator  bridge.  If  the  resistance 
value  falls  within  the  10-percent 
tolerance  range  for  the  first  set  of 
contacts,  the  comparator  actuates 
a  relay  that  is  arranged  to  open  the 
gate,  allowing  the  resistor  to  drop 
through  at  that  position  and  slide 
down  a  chute  into  the  correspond¬ 
ing  tote  box.  If  the  resistor  is  out- 


M*lliod  of  loading  ontoaotlc  rooUtor-aerttatg  tnrntoblo.  Wiping  Mooinrlng  and  aorling  poaltion  al  roor  of  tnrntablo.  showing  nso 

contacts  oonnoctsd  with  comporatot  bridge  or*  locotsd  nndor  of  ordinary  relay  with  metal  plate  fastened  to  armatuie  to  serve 

sheet  metal  honsing  covering  rear  h^f  el  tomtcMe  os  gale  for  three  dropont  holes 
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Y-uy'j 


OLD  WAY  Two  inserted-plug  typo  wrist  pin  locks  hold  wrist  pin 
in  place.  3  operations  involved:  costly  machining,  pressing  in 
place,  post-assembly  machining.  Costly  maintenance  problem- 
resulting  from  end  plugs  hammering  loose. 


Titan  Chain  Saws,  Inc.,  Seattle, 
Washington,  uses  2  Waldes  Truarc 
Rings  to  replace  old-style  inserted- 
plug  type  wrist  pin  locks  in  their  Titan 
chain  saws.  Use  of  Waldes  Truarc 
Retaining  Rings  eliminates  2  press 
fit  end  plugs.  Machining  of  plugs, 
pressing  in  place,  finish  machining- 
no  longer  required.  Truarc  way  holds 
rejections  to  a  minimum.  Unit  effi¬ 
ciency  is  greatly  increased. 

Redesign  with  Truarc  Rings  and 
you,  too,  will  cut  costs.  Wherever  you 
use  machined  shoulders,  bolts,  snap 


USE  OF  2  WALDES  TRUARC  RINGS 
PERMITTED  THESE  SAVINGS  PER  UNIT: 

OLD  WAV 

Cetl  of  2  ond  plug*  I 

Cost  of  proiGifig  in  ono  mocnining  I 


TKUARC  WAY 

Co«t  of  grooving  pbton] 

Cod  of  2  Truarc  Ring*  j 


TRUARC  WAY  Two  Truarc  Invertod  Retaining  Rings  (Series  S008) 
hold  wrist  pin  in  place.  Truarc  Rings  snap  into  grooves  easily 
cut  in  piston,  provide  positive  lock  .  .  .  practicolly  eliminate 
maintenance  costs.  Quick  assembly,  disassembly. 

j  rings,  cotter  pins,  there's  a  Waldes 
S  TRUARC  RINGS  Truarc  Retaining  Ring  designed  to 

iAVINGS  PER  UNIT*  °  better  job  of  holding  ports 

together. 

Waldes  Truarc  Rings  are  precision* 
>.$.169  engineered  ...  quick  and  easy  to 
imochiningj  assemble  and  disassemble.  Always 

I  circular  to  give  a  never-failing  grjp. 
.  They  can  be  used  over  and  over  again. 

. «..103  Find  out  what  Waldes  Truarc  Re- 

‘  '  taining  Rings  can  do  for  you.  Send 

_____  your  blueprints  to  Waldes  Truarc 

Saving  per  Unit . $  .066  engineers  for  individual  attention, 

_ j  without  obligation. 


For prodsioi)  bitorul  groovtof  m4  yedorcuttliif . . .WaMes  Tmwc  kitonal  Groovku Tsoi. 

SEND  FOR  NEW  CATAIOG  | 


RETAINING  RINGS 

WAIDES  KOHIHOORg  INC.,  LONG  ISLAND  CITY  1*  NEW  YORK 

WALDU  TSVAEC  ■RTAIHIRS  RIEGt  AMS  PllltS  Alt  PSOTUTCD  If  GRt  M  MM(  Gf  THt  PGliGWtGG 
v.t.  PATCRTSt  a.DGt.RAT:  i.ssa.tAS:  a.Aif.ssat  a.ASG.aait  i.4iG.a4tt  a,4at.nsi  a.44t.G4ft  a^t.tG«{ 
».4Ga.aGG:  a^tajass  a.4G7.Mt:  a.4G7.Mai  a.4si.aGGt  a.stG.GGf  ang  Grata  PATtaia  rtSMG* 


Woldut  Kohinoor,  Inc,  47-16  Autiul  Place,  1. 1.  C  1.  N.  Y. 

-  n  _ Plea*e  *«nd  me  the  new  Woldet  Truarc  Retaining  Ring 

I  catalog.  E  09S 

(Pleose  print) 

^  I  Nane _ _ _  ,  — 

j”  ' 

7^51  I  TiHe—^ _  - 

I 

I  CeMpony__ —  ■'!  ,  - 

I 

I  tuilne**  Addreis. _ _ _ _ _  .  ■  - 


-lone. - State. — . 
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Went  mer*  lefermetien?  U*c  ee*t  Mrd  oe  iett  | 


WMt  MOT*  Intannatlon?  Um  pMt  card  on  tott  p«go 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MlL-T-27  testing  and  faster  approvals. 


side  this  tolerance  range,  the  relay 
does  not  operate  and  the  turntable 
carries  it  past  to  the  second  set  of 
measuring  contacts.  Again,  a  cor¬ 
rect  value  causes  gate  opening  and 
dropout,  and  a  wrong  value  goes 
on  to  the  next  measuring  station.  A 
resistor  that  gets  past  all  three 
measuring  contacts  drops  down 
through  the  xjermanently  oiJen  re¬ 
ject  hole  just  beyond  the  gate. 

The  relay  arrangement  is  such 
that  movement  of  its  armature 
moves  a  strip  of  metal  that  un¬ 
blocks  all  three  dropout  holes 
simultaneously.  Turntable  and  hole 
spacings  are  such  that  only  one  re¬ 
sistor  at  a  time  can  be  in  position 
for  dropout,  hence  one  relay- 
operated  gate  serves  for  all  three 
'  sorting  positions. 

To  take  care  of  different  resistor 
lengths,  the  contacts  above  the 
turntable  are  so  mounted  that  they 
can  be  adjusted  in  height  easily. 
A  geared-down  a-c  motor  drives  the 
turntable  at  a  speed  of  about  4  rpm 
to  give  a  sorting  rate  of  about  one 
resistor  per  second. 


Testing  and  Soldering 
Magnetic  Amplifier  Coils 


PRODUCTION  TtCHNIQUtS  (CMtimiMO 


HERMETICALLY  SEALED 
TO  MIL.T.27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 


!  Soldering  of  insulated  leads  to 
I  large  layer-wound  coils  for  mag- 
^  netic  amplifiers  is  expedited  through 
I  use  of  a  bench-mounted  vertical 
post  and  clamp  for  holding  the 
soldering  iron  horizontally  at  the 
optimum  working  position.  A  sin- 
I  gle  clamp  of  the  type  used  for  sup- 
;  porting  electrical  conduit  is  bolted 
,  to  the  post  and  serves  adequately 
j  for  gripping  the  hexagonal  barrel 
I  of  the  soldering  iron.  With  this  set- 
;  up,  the  operator  can  apply  solder 


SoldMlag  Iron  holdor  la  va» 
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iiClEVElAMD  COMTAIHERtS 

*201  BARBIRTON  AVI.  CLIVILAND  2,  OHIO 

mWTt  »MP  tAtW  OMKII  jlOilm*.  Wkt,  Ot^tKikiu%  n.y,  Jmimtii0%  H I  j 

AMASIVf  MVIMON  m  Ch«wlnA,  OUs  /, 

CAHAWAW  HAWTi  Tlw  Qtimtmmd  Cmtmdm,  UA, *t, Owfria 


HIGH 


for  BETTER  COMPONENTS 


Clevelite  ensures  satisfactory  performance  wherever  high  dielec* 


trie  strength,  low  moisture  absorption,  mechanical  strength,  low 


loss  and  good  machinahility  are  of  prime  importance. 


Time  Testeil! 


Qevelite  is  made  in  SEVEN  GRADES 


APPUCATION 


Improved  poet-care  fabrication  and  slapling. 


Special  grade  for  TV  yoke  sleeves. 


Improved  general  purpose. 


EEX  Snperior  electrical  and  moisture  absorption  properties. 


EEE  Critical  electrical  and  high  voltage  application. 


XAX  Special  grade  for  govemmmit  phenolic  speciheations. 


SIJ*  Special  for  very  thin  wall  tubing  having  less  than  .010  wall. 


When  you  specify  and  use  CLEVELITE  you  uhtain 


High  Quality  and  Fine  Service. 


Send  for  our  new  Clevelite 


Folder  just  off  the  press. 


Call  CLEVELAND! 


WHY  PAY  MORE?  For  the  best 


Ksg.  U.  S.  Pat.  Off. 
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.  If 


UiVi*  ^4  ^ 


Special  Shapes  and  Features?  .  .  .  Tolerances  within 
.0005"  . . .  Let  our  experience  in  supplying  precision 
small  and  medium  sized  gears  with  such  features 
solve  these  production  problems  for  you  . . .  Ask  for 
quotation  on  your  job  specifications.  Circular 
on  Request. 


tEtlS 

WITH 

SHAPES 


•  SPUR 

•  WOtM 

•  SPLINI 

•  HILICAL 

•  SPIOCKIT 

•  STtAICHT  BIVIL 

•  OBOUND  THBIAOS 


'  j 

1021  PARMELE  STREET,  ROCKFORD,  ILLINOIS 


■ .  ill  '■  tJg  ■  Vi. 


•  To  meet  the  growing  demand 
from  producers  of  light-weight, 
high-frequency  Galvanometer 
movements,  we  have  expanded 
our  facilities  designed  to  process 
Wire  of  2S  Aluminum  . . .  This  wire 
con  be  supplied  in  diameters  rang¬ 
ing  from  approximately  .001  inch 
through  .005  inch  .  .  ,  Anodized 
with  an  exceptionally  thin  and 
flexible  dielectric  coating. 

Also  available;  wires  of  alumi¬ 
num  alloys  enameled  as  wiaM  os 
.001  irKh  diameter,  to  meot  rigid 
specifications  of  resistance,  size 
and  straightness. 


1  PRODUCTION  TECHNIQUES 

(csntiaHcd) 

Chnckhig  ooatinaitT  of  finished  coil  by 
holding  leads  against  contact  screws 
which  are  connected  semi-permanently 
to  multimeter 


with  the  right  hand  while  bringing 
the  twisted  joint  up  to  the  iron  with 
the  left  hand. 

After  leads  have  been  attached 
and  taped,  they  are  held  against 
two  brass  screws  on  a  simple  test 
stand.  These  screws  are  connected 
to  a  multimeter  farther  back  on  the 
bench  for  giving  a  quick  continuity 
check  of  each  coil  as  it  is  completed. 
This  technique  is  used  for  small 
production  runs  of  coils  in  the 
Paterson,  N.  J.,  plant  of  Bogue 
Electric  Mfg.  Co. 


Four-Micrometer  Stand 
Speeds  Cathode  Inspection 

A  WOOD  BLOCK  HAVING  recesses  for 
the  frames  of  four  micrometers 
permits  making  four  different  di¬ 
mensional  checks  quickly  one  after 
another  on  coated  cathodes  and 
other  parts  for  vacuum  tubes. 
These  can  be  four  independent 
measurements  or  two  go  and  no-go 
tests.  The  gages  are  locked  in  posi- 


iMSSSij^  iiaigiar 
!!  IBM?  'BllSSf 


PRODUCTION  TECHNIQUES 


(con  ti  tilled) 


tioD  in  the  slots  of  the  wood  block 
with  machine  screws  threaded  into 
the  sides  of  the  block,  hence  any  or 
all  gagfes  can  be  easily  removed  for 
other  uses. 


Drilling  Through  Tape 
Minimizes  Scratching 

Chips  and  slivers  that  might  dam¬ 
age  a  templet  during  chassis 
drilling  can  be  swept  off  easily  if 
the  holes  are  drilled  through  a 
mask  of  pressure-sensitive  tape. 
This  technique  will  protect  mirror- 
finish  surfaces  when  production 
runs  are  too  small  to  justify  punch- 
press  setup. 


Spring  Fasteners  Speed 
Receiver  Assembly 

Special  angle  brackets  having 
built-in  Tinnerman  Speed  Nuts  re¬ 
sulted  in  a  63-percent  production 
saving  in  fastening  television  chas¬ 
sis  units  to  cabinets  at  Jackson  In¬ 
dustries,  Inc.  in  Chicago. 

In  the  old  way,  four  conventional 
angle  brackets  were  riveted  to  the 
chassis  after  being  drilled  and 
tapped  to  receive  machine  screws. 
Hole  alignment  was  always  a 
problem  when  using  machine  screws 
to  fasten  the  chassis,  since  the 
brackets  were  in  blind  positions. 

In  the  new  method,  the  bracket  is 
similarly  riveted  to  the  chassis,  but 
the  tapping  operation  is  now  un¬ 
necessary.  In  addition,  use  of  self¬ 
tapping  screws  in  place  of  machine 
screws  makes  hole  alignment  easier 
and  faster. 

In  another  chassis-mounting 


Lewb  Spring  has  built  an  1 1 1 1 1 1 1 '  S  ' 

enviable  reputation  on  ability 

for  unusual  service  ..  .  j 

whether  it  be  in  helping  solve  a 

tough  application  problem  ...  or  meeting 
emergency  production  schedules. 

Extensive,  modem  facilities,  experienced  engineers  and  skilled 
production  personnel  produce  springs,  coils,  wireforms  and 

stampings  tailored  to  the  exact  needs  of  a  widely  diversified 
group  of  large  and  small  industrial  plants. 

We’d  like  to  work  with  you  on  your  spring,  wireform 
and  stamping  problems.  Send  us  drawings,  specifications 
or  samples.  There  is  no  obligation. 


LlWIf  SPRING  G  MANUFACTURING  CO. 

2«SS  W.  NORTH  AVENUE  CHICAGO  47,  ILLINOIS 


Dvtaila  of  apodal  brockot  oaod  to  apoad 
laatOBtaig  choaaia  to  cablnot 


Tbo  fiMoat  Ugh  Sprmgt  mi  Winionm  of  Evtry  Typ*  mi  MatmhI 
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SETTING  NEW  DESIGN  STANDARDS 
FOR.  AIRCRAFT  INSTRUMENTS 

Marlon  EloeMcal  Inalrtmonl  CompoBT  now  moko*  oToUabU  a  lino  of  alicraJl  Intlrumonla  om* 
bodying  provon  Marlon  Inoinunonl  iooturoo  and  Incorporoiinq  now  Marlon  doTolopmonlo.  Tho 
rooull  la  alnglo  and  muMplor  olomont  olrcrail  typoo  oi  qroaior  durabllUy  and  accuracy,  Incorpo* 
rating  a  now  alnglo  aool  conntrucilon  wblch  laolaioa  tho  glaaa>to-motal  tool  irom  mounting 
otrosaoB  and  roducoa  tbormol  abock  atroaaoa.  Tboao  Inatrumonta  moot  Army-Nary  Aoronoutlcal 
Doalgn  Standard  AND  10401  rogulromonta  lor  dial  Inatrumonta.  AppUcationa  oi  tho  now 
Morion  AN  Sorloa  Includo  ammotoro,  roltmotora,  rodlo  narlgatlonal  typoo  (aucb  aa  omnl-rango 
and  ILS)  and  tomporaturo  Indlcatora. 


Tho  alnglo  olomont  Motion  Modol  AN3  la  complotoly  luggodlsod 
(pot  MIL-M- 10304)  including  intoinol  shock  mount. 


SERIES  AN33 


SERIES  AN3 


too.  U.S.  Pat.  Off 


Motion  AN  33  Sotioo  ptoridos  lot  instnimonta  incotpotating  two,  thro#  or  four  Marion 
ruggodlaod  movomonts.  An  uniqua  ono  pioco  baso  and  column  support  ptorldoa  groalot 
rigidity  and  moto  ptodso  aliqnmont  ol  tho  olomonts.  All  wiring  possoa  ditoctly  ^ough 
*  tbo  oontot  oi  this  column  to  iotminal  connocdons.  Accosoorioo  such  aa  multipliot  looiatoia 

and  bridgo  notwotks  whoro  toquitod  oto  contednod  in  on  oitonaion  cap  which  la 
alladtod  to  tho  baso  oi  tho  inmnimonl.  Tho  sotios  conalsta  oi  two  olomont  (Modol 
AN32E).  thtoo  olomont  (Modol  AN33E),  and  iout  olomont  (Modol  AN34E)  typoo. 

In  both  tho  Marion  AN3  and  AN33  Sorios  tho  ono  pioco  dtawn  alool  caao  la  singlo- 
aoal  (gloas-to-motal)  hotmotically  soolod  to  tho  glaos  window,  making  tho  inotiu- 
monts  imporrioua  to  tho  moot  sororo  oi  onritonmontol  hosaida.  A  cost  aluminum 
Qongo  totadns  tho  oocutchoon  and  piovidoo  lot  ponol  mounting  (pot  AND  10401). 

Thooo  Marion  oitctait  inotruiaonls  roproaonl  onothot  application  oi  "Adromcomont  In  Instrumont 

Doaign"  to  a  critical  Instnunont  toquitomonL 

Marion  Eloetricol  Inatrumont  Company.  401  Canal  Strool,  Monchoalor,  Now  Hompohlro, 

maribn  meters 


MANUFACTURIRt  OP  RUOOEDIZEO  AND  "RIOUl'AR"  MITERS  AND  RIIATID  PRODUCTS 

Copyright  1093  Marion  EIoo.  lasit.  Co. 
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(cenKiiiicd) 


PRODUCTION  TICHNIQUES 


For  many  years,  Chicago  " 

has  made  most  of  the 
transformers  and  filter 
reactors  for  Link  Radio 
equipment  which  is  widely 
used  in  polic'e  communication 
and  other  mobile  applications. 
CHICAGO  Exact  Replacement 
Transformers  for  this  equipment 
are  now  available  through  your 
electronic  parts  distributor.  The 
CHICAGO  catalog  numbers  are  identical 
to  the  Link  parts  numbers.  See  your 
distributor  for  these  components. 


Special  sprlaq  clip  lor  holdliiq  captive 
aul  is  easily  poshed  Into  square  punched 
hole  in  telerision  chassis.  All  terminals 
here  are  tubular  pins  which  protect  up 
through  top 'of  chassis  for  dip-soldering 
operation  that  solders  over  400  connec¬ 
tions  simultaneously,  in  GE  plont  at 
Syracuse 


technique,  two  sides  of  the  chassis 
are  bent  at  right  angles  to  form  the 
mounting  brackets.  Speed  Grip 
nut  retainers  are  then  inserted  in 
square  holes  previously  punched  in 
these  flanges,  again  eliminating  the 
chassis-tapping  operation.  The  nuts 
move  sufficiently  in  their  spring 
mountings  to  permit  easy  align¬ 
ment,  while  the  square  holes  prevent 
the  nuts  from  turning. 


CMICAOO  RiPLACIS  lINK  RA 

cat.no.  type  op  unit  part  nummrs 

TR-10M  VIbfitofJ ranstormRr  (i  t.)  T R-10M  ind  12534 
tR-1035  VIbfitof  Tfinilofmef(l2T.)  TR-1035,  14289 
tR-1040  Plat!  translorniRr  TR-1040  and  11162 


Grid-Mounting  Slide 

To  MINIMIZE  HANDLING  of  precisely 
wound  and  shaped  grids  when  as¬ 
sembling  the  electrodes  of  vacuum 
tubes,  a  special  fixture  was  de¬ 
veloped  by  Tung-Sol  for  supporting 
the  cathode  so  the  grid  can  be  slid 
down  over  it. 

The  operator  first  positions  the 
cathode  and  its  mica  spacer  in  holes 
and  recesses  provided  for  the  pur¬ 
pose  on  the  removable  part  of  the 
fixture.  This  assembly  is  placed  at 
the  bottom  of  the  slide  on  the 
fixture.  The  No.  1  control  grid  is 
now  placed  at  the  top  of  the  slide 
and  allowed  to  slide  down  over  the 
cathode.  The  fixture  is  so  designed 
that  this  is  achieved  without  having 


Itrmtnott  lug*. 


Free  "New  Equipment*'  Catalog 

You'll  wont  to  hav*  the  full  detaiU  on  CHICAGO'S 
N«w  [quipmtil  lin*,  covering  the  complete  ronge  of  "Seoled-in- 
Stecl"  trondormert  for  every  modern  circuit  opplicotion.  Write 
for  your  Free  copy  of  Cotolog  No.  CT-1 53  todoy,  or  get  it 
from  your  electronic  ports  distributor. 


ixpert  Me*  Div.t 
ScHmI  liUtworioiwI,  Inc. 
4t3T  N.  Lincoln  A««. 
CRierao.  III..  U.S.A. 
CABLE  ADDRESS 
HARSHEEL 
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TR-1050 

Vibrator  Transtormar  (6  v.) 

TR-1050 

V 

9.90 

TR-I0S4 

Platt  Transtormar . 

TR-1054, 11944, 4191 

V 

11.90 

TR-10S6 

FUtar  Chokt 

TR-1056. 0122U 

V 

10.15 

TR-1063 

FUamant  Transtormar 

TR-1063, 11992, 7211 

V 

10.50 

TR-106S 

Powtr  Transtarmar 

7650N,  TR-1065 

S 

13.50 

TR-1072 

Powtr  Transtormar 

TR-1072,  6246 

V 

9.50 

TR-1073 

Vibrator  Transtormar  (6  v ) 

TR-1073, 6250,  TR-1060 

V 

9.25 

TR-1077 

FHtar  Chokt 

TR-1077,  72I2M 

BX 

24i5 

TR-lSlI 

Output  Transtormar 
(Platt  to  GrM  or  Lint) 

TR-ini 

S* 

15.00 

TR-1012 

FUamant  Transtormar 

TR-10e2 

TX-1 

31.25 

TRIN3 

FUamant  Transtormar 

TR-10I3,I2IIN 

TX 

20.50 

TR-7074  Vibrator  Transformir  (12  T.) 

TR-7074 

V 

11.50 

NAME 

PLATES 


RECESSED 


TELEVISION 

TUNER 
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DOOR  PULL 


Tubular  speed  clips* Reduce  Assembly  Costs 


...Increase  Production... Improve  Quality 


I  Hundreds  of  manufacturers — dozens  of  industries — 
save  thousands  of  dollars  with  Tinnerman  Tubular 
^  type  Speed  Cups.  These  high  quality  spring  steel 
'  ^  fasteners  snap  into  place  by  hand,  fue  self-retEiined 

in  stud-receiving  position.  Applicable  in  punched  or  molded  holes, 
equally  effective  on  metal  or  plastic  studs,  ideally  suited  to 
“blind”  attachments  where  only  one  side  is  accessible  .  .  .  just 
a  few  of  the  reasoiis  these  unique  fEisteners  reduce  production 
costs  and  materials  handling. 


Tubular  type  Speed  Cups  have  proven  themselves  in  the  elec¬ 
tronics  held.  Production  savings  exceeding  50  percent  and 
substantial  increases  in  output  have  been  achieved  through 
their  use.  A  wide  variety  of  types  and  sizes  are  available  to  fill 
most  fastening  needs. 


Your  Tinnerman  representative  has  complete  information  that 
may  lead  to  improved  fEistening  methods  for  you — see  him  soon. 


Wont  more  iniofinction?  Um  >«tt  cord  on  tail  page. 


RADIO 

DIALS 


TinnirmonTubulorTypt  ' 

SPEiD  CUPS 


. . .  heat  treated  spring  steel 
fasteners  available  in  a 
wide  range  of  sizes  with  rust 
resistant  finishes.  Design 
variations  include  perma¬ 
nent-lock  or  removable-lock 
types.  Integrally  molded 
studs  provide  extra  savings 
through  reduced  parts  and 
parts  handling. 


Writ*  Siracl  fer  SMIO  NUT 
'Saviaet  Stariat',  and  your 
copy  of  Tubular  Typa  SPEED 
CUP  Bui.  #S30.  TINNERMAN 
PRODUCTS.  INC..  Boa  6888. 

Dapt.  12,  Clavaland  I,  Ohio. 
in  Canada:  Dominion  Faatanara,  Ltd.. 
Hamilton, Ont.  InOrtat  Britain:  Simmonds 
Aarocaaaoriaa,  Ltd.,  Traforaat.  Walao.  in 
Franca:  Aarooaaaoiraa  Simmonda,  S.  A.— 
7  ma  Hanri  Barbnaaa,  Lamlloia  (Saiaa). 


PRODUCTION  TtCHNIQUES 


(continiMd) 


1-SECOND 

PRODUaiON  TESTING 
OF  RESISTANCE, 
CAPACITANCE  OR 
INDUaANCE 


any  part  of  the  grid  touch  the 
cathode.  The  grid  support  leads  are 
now  pushed  into  their  holes  in  the 
fixture  manually,  after  first  swing¬ 
ing  the  lower  part  of  the  fixture  to 
a  vertical  position. 

The  assembly  is  then  swung  back, 
the  No.  2  grid  is  dropped  into  the 
slide,  and  it  is  similarly  pushed  into 
holes.  The  second  grid  rides  on 
grooves  in  the  slide,  so  that  it  clears 
the  first  grid  without  touching.  ' 

The  remaining  electrodes  are 
then  put  on  manually  without  the 
use  of  the  slide,  since  they  are 
sturdier  and  have  greater  clear¬ 
ance. 


Actual  $U*  photo  of  center  portion  of  dial. 


Big,  easy-fo-reod  dial  speeds  inspection 


Now  you  can  have  production  testing  on  a  high-speed 
basis  with  the  Bruel&Kjaer  Deviation  Test  Bridge  (Model 
BL-1502).  It  is  designed  to  test  at  rates  up  to  4(XX)  units 
per  hour.  The  dial,  large  and  simple,  is  designed  to  per¬ 
mit  fast  reading  without  operator  fatigue  or  inaccuracy. 

This  precision  instrument  reports  the  percentage  devi¬ 
ation  from  a  standard  of  your  choice.  The  measurement 
can  be  the  resistive,  inductive  or  capacitive  deviation 
characteristic.  "Write  for  bulletin.  Brush  Electronics 
Company,  Dept.  K-9,  3405  Perkins  Avenue,  Cleveland  14, 
Ohio.  Outside  of  U.  S.  A.  and  Canada,  address  Bruel  & 
Kjaer,  Naerum,  Denmark. 


Method  of  nslng  elidlnq  iixturo  for  os- 
■•mbly  of  Tocuum  tuboe.  Grid  No.  1 
ho*  olroady  boon  InotoIIod,  and  grid 
No.  2  lo  about  half-way  down  to  Uo 
final  pooition.  Lower  port  of  fixture 
can  be  iwunq  to  Torticol  position  tem- 
porarUy  for  ad]usting  grid  leads  after 
assembly 


Heated  Stripper 
for  Coaxial  Cable 

To  MINIMIZE  the  risk  of  nicking 
inner  conductors  of  polyethylene-in¬ 
sulated  coaxial  cable  when  stripping 
insulation  from  an  end  preparatory 
to  making  a  connection,  the  simple 
heated  stripper  shown  in  the  accom¬ 
panying  diagram  was  developed  by 
Navy  Yard  Mare  Island. 

An  edged  V  is  cut  in  one  end  of  a 


COMPANY 


formerly 

The  Brush  DeveleBment  C». 
Brush  Electremies  Company 
is  an  operating  unit  of 
Clevitr  Corporal  ion. 


INDUSTRIAL  AND  NCSEARCH  INSTRUMENTS 
FtCZO-CLECTRIC  MATERIALS  •  ACOUSTIC  DEVICES 
MAGNETIC  RECORDING  EOUIRMENT 
ULTRASONIC  rOUIRMENT 
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METAllK  RECTIHER 
FACTS  FOR  ENGINEERS 

High  Temperature  Operation 

by  C.  E.  Hamann 


The  rapidly  expanding  use  of 
metallic  rectifiers  in  the  last  few 
years  has  brought  about  a  eiui- 
certed  effort  within  the  industry 
to  improve  their  quality  and  elec¬ 
trical  characteristics  through  tech¬ 
nological  developments. 

One  of  the  outstanding  accom¬ 
plishments  has  been  the  great  im¬ 
provement  in  temperature  char¬ 
acteristic  of  selenium  rectifiers. 
Not  only  is  it  possible  for  selenium 
cells  to  be  operated  at  higher  tem¬ 
peratures,  but  in  addition  their 
range  of  operating  tem|H*ratures 
has  been  increased.  Selenium  cells 
manufactured  only  a  few  years  ago 
utilized  a  low  melting-point  metal 
alloy  as  a  counter-electrode  ma¬ 
terial.  Recently,  methiMls  have 
been  developed  for  applving  alloys 
having  melting  points  from  50  to 
100  per  cent  higner  than  previous 
types.  Thus  higher  operating  tem¬ 
peratures  are  possible. 


STACKS  ARE  AVAILABLE  IN  TEXTOLITE*  TUBES  OR  HERMETICALLY  SEALED  CASINOS 


G.E.  Announces  A  New  Line  of 
Miniature  Selenium  Rectifiers 


LEAKAGE  CURRENT  VS  TEMPERATURE 
A-I94S  LOW  TEMPERATURE  CELL 
B-1953  HIGH  TEMPERATURE  CELL 


riieir  small  size  and  low  heat  rise 
permit  compact  mounting  close  to 
other  components. 

RATINGS.  At  an  ambient  temper¬ 
ature  of  35  C,  ratings  for  single  stacks 
range  from  0.5  ma  d-c  at  26  volts 
RMS,  to  25  ma  d-c  at  52(X)  volts 
RMS.  Higher  ratings  mav  be  obtained 
by  combining  stacks,  'fwo  types  of 
totally  enclosed  casings  are  used: 
Textolite*  tubes  for  ordinarv  operat¬ 
ing  conditions,  or  hermetically  sealed, 
metal-clad  casings  to  meet  govern¬ 
ment  specifications  for  severe  en¬ 
vironmental  conditions.  Stacks  can 
be  furnished  for  either  lead  or 
bracket  mounting. 

FOR  MORE  INFORMATION  consult 
your  nearest  G-E  Apparatus  Sales 
Office,  or  write  Section  461-28,  Gen¬ 
eral  Electric  (]o.,  Schenectady  .5.  N.Y, 

*Regi9»mr9<i  Trmiim  mark  •/  Ktt^  trir  Cm, 


General  Electric’s  new  miniature 
selenium  rectifiers  are  produced  by 
the  same  carefully  controlled  process, 
and  offer  the  same  outstanding 
characteristics  as  larger  G-E  selenium 
rectifiers. 

APPLICATIONS.  In  electronic  appli¬ 
cations,  G-E  miniature  selenium  rec¬ 
tifiers  may  be  used  in  blocking,  elec¬ 
tronic  computer,  magnetic  amplifier, 
communication,  and  signal  circuits. 
They  also  can  be  used  to  operate 
small  relays,  solenoids,  and  pre¬ 
cipitators. 

ADVANTAGES.  G-E  miniature  sele¬ 
nium  stacks  have  long  life,  good  regu¬ 
lation,  and  high  reverse  resistance. 
They  will  function  over  an  ambient 
temperature  range  from  minus  55  C 
through  100  C,  and  their  totally 
enclosed  construction  provides  ex¬ 
cellent  environmental  protection. 


DEGREES  C 

(’oncurrently,  there  has  been 
considerable  improvement  in 
blocking  characteristics.  Thus, 
quality  selenium  rectifiers  now 
give  greater  stability  at  both  high 
and  low  extremes  of  temperature. 
These  facts  are  highly  important  in 
meeting  essential  requirements  for 
military  applications  and  com¬ 
mercial  uses. 

Only  continuing  research  and 
development  programs  make  pos¬ 
sible  the  improvements  in  the 
quality  of  metallic  rectifiers  neces¬ 
sary  to  meet  the  increasingly 
severe  requirements  of  their  ap¬ 
plications. 
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GENERALI 


General  Electric  Company 
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Whisker-Forming  Fixture 
for  Transistors 

Thin  platinum-ruthenium  wire 
whiskers  for  point-contact  trans¬ 
istors  are  formed  to  the  correct 
angle  and  length  with  a  simple 
manually  operated  fixture  developed 
for  pilot-plant  production  by  Tung- 
Sol. 

To  load  a  length  of  wire  into  the 


Method  of  mounting  striping  blodo  on 
•oldoring  iron 


piece  of  copper  strip,  with  a  i-inch 
wire  slot  in  the  bottom  of  the  V. 
This  strip  is  then  wrapped  around 
and  bolted  to  the  heating  portion 
of  an  ordinary  soldering  iron.  The 
cable  insulation  to  be  stripped  is 
laid  in  the  V  and  rotated.  This 
stripping  tool  melts  a  clean,  cauter¬ 
ized  or  vulcanized  break  that  per¬ 
mits  the  end  insulation  to  be  re¬ 
moved  easily  with  a  slight  pull.  This 
method  can  be  used  on  rubber  insu¬ 
lation  as  well. 


MOW  READ  VOLTAGE  RATIOS  OF 

100,000 ' 
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POOTETHYLENE 

OEUECTRIC 


2; 


FIGURF  1 


FIGURE  2 


Vaccad&  in  standard  types  thcrt 
simplify  design  and  speed  delivery! 


S.IOf.1 

P-TOt-t 

F.t0«*3 

MX4-1 

MSS-t 

MSS-3 
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.375 

1.330 

.750 

.350 

1.073 

1.373 

.350 

TtOnOTIES  UNIT  i 

laHM  Ftaa.  a  1  aa/uc 

( 

\  ' 

.  i 

1  1  & 

p  46#  -  ? 

H197- 

-  7<«  M 

-  1  wo  ^ 

y - -  •‘•‘  i  ♦  , 

-  w  - 

9J7  - 

Th*  aboT*  ctandard  itamt  aia  availabla  in  all  of  tba  typaa  of 
Pairamic  matarial  ahown  in  tha  tabla  of  propartiaa.  Othar  ahapaa 


and  aisM  of  coiaa  can  ba  mada  of  tha  aboaa  matarials  to  your 
daaign.  For  furthar  dataila  or  quotationa  call,  arrita  or  adra  today. 


CIRAMICt  and  STIATITI  CORF. 


0*i>>ral  OMIot  <ia4  rionli  KIAStiY,  NfW  JItttY 
BAKU  OF  STUTITE,  AllMIHA.  ZIKOO,  rOKEUlH.  FCII/Ulia  UMT  OOTY  ItFIAaOIIES,  atfSKU  STOSEVUC.  ISTEIVIOSS  NAMITE  I  FEIIASK  SAMCTIC  COlU 
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Amplifier  System 


I  reODUCTION  TtCHNIQUtS  (coatiaiitd) 

i 

fixture,  a  spring-held  block  is 
pulled  back  by  gripping  its  thumb 
,  notches.  While  the  wire  is  held  by 
this  block,  the  operator  pushes  a 
slide  that  bends  the  end  to  the 
correct  angle  to  serve  as  the  con¬ 
tact.  Next,  a  shearing  bar  is  pushed 
^  downward  to  cut  the  bent  contact 
end  precisely  to  the  correct  length. 

I 

I  Induction  Soldering 
of  Capacitors 


lit— O*i>0n«(f  oi  e 
tompanion  to  th»  variof/to 
"TOO  Htiland  (acord- 

hip  Otcillogra^  and  Mod*/ 
#3-4  Bridg*  So/enc*  tfnif. 


^econdiM^ 


Now,  for  the  first  time,  a  complete  measuring 
system,  including  Oscillograph,  Amplifier  and  DC  bal¬ 
ancing  units,  can  be  conveniently  installed  in  a  standard 
19-inch  relay  rack  with  the  accessory  mounts  available,  or 
placed  side  by  side  on  tables  with  equal  ease  and  simplicity. 
Removable  shock  mount  bases  can  also  be  supplied  for  in¬ 
stallation  in  moving  vehicles,  aircraft,  etc.,  where  shocks  and 
accelerations  are  encountered.  Housed  in  a  rugged,  yet  light¬ 
weight  cast  aluminum  case  finished  in  attraaive  silver-gray 
gloss  enamel. 


FEATURES: 

•  Rack,  table  or  shock  mounting 

•  Piug-in  units,  readily  removable 

•  Compact 

•  Rugged 

•  One  -  surface  operation 

•  Local  or  remote  calibration 

•  High  sensitivity 

•  Carrier  Amplifier  flat  to  1000  cps. 

•  High  power  output 

•  Two  or  more  systems  may  be 
synchronixed 

•  Low  gage-  voltage  required 
for  maximum  output 

•  Highly  suble  carrier  generator 

•  Hi^  subility  amplifiers 


Speclffcotfens 

Sht!  11'  X  16'  X  18'  (6  cbaancls  aad 
power  supply) 

Vf'tight;  Approxioutcly  70  pounds  (6 
chaonels  and  power  supply) 

Numitr  of  Clummtlt:  6 

Foutr  Omlpmt:  It  SO  Ma.  into  18  ohm 
load 

Sonsilioity:  .OOOS  volt*  input  for  full 
scale  output 

Corrior  Fromuomej/:  SOOO  cps. 

Frtfotutf  Komgf:  Carrier  1000  cpa., 
linear  intearatins  SOOO  cpa. 


S**  Mm  firs#  sfmwinp  of  Mm  Neitond 
Mod*/  lie  AmsiifMr  Syttom  of  Iho 
I.S.A.  Sfiew  —  Cnicopo,  Mptombar 
Mi^e/i  25. 


iicopo. 


31 


Writ*  for  our  hoo 
cotolM  of  RKord- 
inf  Oscillogropht. 
Srido*  Bolonco  units 
A  ColvonomoSers. 


Heiland  Research  Corporation 

130  East  Fifth  Avenue,  Denver,  Colorado 


■ 


Rapid  soldering  of  cans  for  herme- 
I  tically-sealed  capacitors  is  done  by 
'  induction  heating  at  the  North 
Bergen,  N.  J.  plant  of  Pyramid 
Electric  Co. 

Each  unit  in  turn  is  placed  on  a 
sliding  wood  fixture,  a  solder  pre- 


j  Pladag  solder  preform  over  metallised 
j  bathtub  capacitor  loaded  on  alide 


With  a  copacilor  placed  under  aipch  oi 
the  two  work  coUa.  powar  la  opplied  by 
movlnq  lever  on  panel  with  riqht  hand. 

I  to  melt  the  Bolder.  Adynaloble-heiaht 
I  roda  at  enda  oi  atrip  tilde  on  bench  top 
I  and  eerve  to  keep  copoellora  antomatic- 
1  ally  at  correct  height  ior  work  coil 
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TC 

1/4  Dia. 

5/16  Dia. 

1/2  Dia. 

5/8  Ola. 

3/4  Ola. 

7/8  Dia. 

PlOO 

1-  3MMF 

4-  9MMF 

10-  30  MMF 

NPO 

2-  12 

13-  27 

28-  60 

61-  75  MMF 

76-100  MMF 

101-150  MMF 

N-  33 

2-  15 

16-  27 

28-  60 

61-  75 

76-100 

101-150 

N-  80 

2-  15 

16-  27 

28-  60 

61-  75 

76-120 

121-150 

N-  150 

2-  15 

16-  30 

31-  60 

61-  75 

76-140 

141-150 

N-  220 

3-  15 

16-  30 

31-  75 

76-100 

101-150 

151-190 

N-  330 

3-  15 

16-  30 

31-  75 

76-100 

101-150 

151-190 

N-  470 

3-  20 

21-  40 

41-  80 

80  120 

121-200 

201-240 

N-  750 

5-  25 

26-  56 

57-150 

151-200 

201-280 

281-350 

N-1400 

15-  50 

51-100 

101-200 

200-250 

251-330 

331-560 

N-2200 

47-  75 

76-120 

121-200 

201-275 

276-470 

471-560 

RMC  Type  C  temperature  compensating 
DISCAPS  are  available  in  a  wide  range  of 
capacities  in  temperature  coefficients  between 
P-100  and  N-2200.  Featuring  smaller  size, 
lower  self  inductance,  and  greater  dielectric 
strength,  Type  C  DISCAPS  assure  trouble-free 
performance  on  VHF  or  UHF  applications.  Rated 
at  1000  working  volts,  DISCAI^  provide  a  high 
safety  factor. 

Today,  practically  all  major  television  and  elec- 
troitic  manufacturers  use  DISCAPS.  They  combine  ^ 
many  electrical  and  mechanical  advantages  with  a  ^ 
lower  initial  price  permitting  substantial  production 
cost  reductions. 

If  you  have  a  design  problem  requiring  a  standard  or 
special  type  of  ceramic  capacitor  our  engineers  £U'e  at 
your  service. 


SPECIFICATIONS: 

POWn  fACTOlb  l*M  Ikon  .1%  at  1  ni«sa«yd« 

WOnONG  VOlTAGf.  1000  V.O.t 
TEST  VOLTAGE  (HASH)i  2000  V.O.C 
COOINGi  Capacity,  tolaranc*  and  TC  tiampad  on  dbc 
INSULATIONi  Duraz  phanotic-vocwum  wozad 
INITIAL  LEAKAGE  RESISTANCE:  GvarontaadhJghar Ikon /SOOmoeotim* 
AFTER  HUMIDITY  LEAKAGE  RESISTANCE;  GvorontMd  kl«kor  Ikon 
k  1000  mogokmi  ^ 

^  LEADS:  No.  22  linnod  coppor  (.026  dio.)  ' 

W  TOLERANCES:  ±5%  tl0%  ±20% 

Tko«o  capacHori  conform  to  Iko  RTMA  ipodflcaHon  for  Oom  I 
cororiic  condonton. 

Tho  capacity  of  Ikoto  condontor*  will  not  diongo  undor 
vottago. 


DISCAP 

CERAMIC 

CONDENSERS 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFPICEt  3325  N.  Colifernia  Av«.,  Chicago  It,  IN. 


FACTORIIS  AT  CHICAGO,  ILL.  ANILATTICA,  IND. 
DISTRItUTORS:  Contact  Jobber  Sales  Ce.,  146  Iroadway,  Paterson  1,  N.  J. 
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Tnbnlar  capadton  In  haot-rMiatonl  fi^ 
or*  nach  in  loop  oi  work  coil  ior 
a  low  Mconds  until  aoldor  has  iusod,  to 
ghro  homotlc  soals 


EDISON 

COMPONENTS 


form  is  placed  over  the  seam,  and 
the  slide  is  moved  to  its  forward 
position.  This  brings  the  capacitor 
under  the  work  coil  of  the  induction 
heater.  A  second  jig  is  similarly 
loaded  and  positioned.  A  lever 
switch  is  then  operated  to  apply  r-f 
power  to  the  two  work  coils  for 
melting  solder.  The  heating  unit  is 
a  model  S-6  made  by  Scientific  Elec¬ 
tric  Co.,  Garfield.  N.  J 

Another  induction  heater,  made 
by  Radio  Frequency  Corp.  of 
Boston,  Mass.,  is  used  in  the  same 
plant  to  solder-seal  the  ends  of 
tubular  metallized  paper  capacitors. 
The  capacitors  are  placed  in  a  jig 
made  by  drilling  part-way  through 
a  cotton-bonded  plastic  strip.  A 
smaller  center  hole  drilled  com¬ 
pletely  through  accepts  the  capacitor 
lead.  After  the  strip  is  loaded  with 
capacitor  units  and  ring-shaped 
solder  preforms,  the  operator 
grasps  the  ends  of  the  strip  and 
holds  each  unit  in  turn  in  the  U- 
shaped  continuously-energized  work 
coil  until  the  solder  melts. 

The  solder  preforms  used  in  both 
operations  are  made  by  winding  a 
spiral  of  wire  solder  on  a  mandrel 
of  appropriate  size  and  shape.  A 
lengthwise  cut  is  then  made  to 
separate  the  spiral  of  solder  into 
individual  loops. 


THtHMAL  riMf  MLAY  ULAYS 

Cotkod*  and  filonMnl  protoction  *  Gyro  Eroctien  *  Era* 
vont  turgot  and  fall#  >tart«  in  Mnthlva  auKitiary 
oqulpawnt  •  Miscallanoow*  circuit  twitching 

iMCiRicarioNS 
S$4mdmd  Oe$sl  Bms* 

Duloyt ...  2  tecoodt  to  5  minutet 
Haotw ...  5  wens  aominsl,  coadnuous  operation 
Voltages:  6.},  26.)  and  117 
CantocH ...  6  amps  maximum.  3  amps  to  4)0  volts 

Vibration  . . .  1/16*  amplitude  at  ))  cps.  )0g  shock. 
AtoMoot . . .  —60  to  -f  8)*C  Sootod  Notfbt . . .  3V4  max. 

AfMSMdarre  l-Pin  B*S0 
Dsloys . . .  )  seconds  to  7)  seconds 
Moatsr ...  2.)  wans  nominal,  condnuous  operadon 
Voltages:  6.3  and  27.) 

CsntacH ...  2.)  amps  max.  1  amp  at  12)  vda  dx. 
VlbrnNsn . . .  1/16’  amplitude  at  ))  cps.  )0g  shock, 
ambisot . . .  -60  to  -»-8)*C  loatod  Noigbt . . .  2Vi  max. 


for  Electronic 
and 

Communications  Equipment 
Because  of: 

NltMITICai  tiailNO  in  rigid 


TAMina-MlOOr  tubiUty  that  de¬ 
fies  tune  sod  abuse. 

ACCUIACT.  Patented  feature 
pertnitt  calibration  e/ler  sealing. 


SIAUD 

THtAMOpAYS 

Ambient  protectlan  far 
fraquancy  standards  *  Pro- 
cWm  ham  control  for  oloc- 
tronic  laboratory  instru¬ 
ments  *  Ovorhom  dotoc- 
tion  cNid  Sro  alarm 


Precision  comtrol-^typt  St 
Max.  temp. . , .  190*C 
Max.  watts. . .  1)0 
Max.  amM . . . .  1.0 

Central  difietential  at  V4  amp  =  0.1*F 
Length,  2Vi‘’;  din..  (approx.) 


.320*C 
.1000 
.8.0  d.c. 

Irenes  . . .  ±2.)*C 
din.,  9/16*  (approx.) 


Wfit4  for  frte  btUletim  tmd  mppUcotion  tUtm  to; 


Hair  Drier  Heats  Diodes 

To  MATCH  pairs  of  diodes  for  fre¬ 
quency  response  at  the  higher  ex¬ 
treme  of  the  specified  operating 
temperature  range  (56  deg  C),  an 
ordinary  hair  drier  is  used  to  direct 
a  stream  of  hot  air  at  the  diodes. 
A  shelf  for  diodes  being  warmed 
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•  Writ*  for  Informotho  or  Cofifoct  Yovr  noorott  Dhtrlhotor 


W.  l.  (atlti,  Jr. 

S9)3  W.  A44mN< 

CN<ao«,  IWnOH 

C.  W.  McNail 
704  M  li  M  lld«. 
Howle«,  Tma« 

l*oiMr4  t.  larf 
2639  U<ii««ftMy  A««. 
St.  9e<4  4,  MlwMtMa 


TKom  Lun4«wi 
503  Cl«a««twi4  llrf*. 
Radi  Wood,  IRIaaii 

DavM  A.  SwMti 
1346  Honptan  A«a. 
St.  levh,  MImowI 

A.  J.  Murpliy 
4457  f.  ConoMa  St. 
DaWM.  Now  Vadi 


Ridiar4  C.  Dwdoh 
405  N.  Mapl#  Driva 
Sovody  HWt,  CaMoniia 

9i  L  Rohortton 
M««.  Co.,  ltd. 

MRton,  C^torto,  Coaodo 

Sooi  T.  Gloovat 
3206  Wodiwoftti  Ava. 
loidrdRa  S,  Kantwcky 


J.  J.  Mdntadi 

3335  fdinkwrtti  Tor.,  Nf 

AHoote  6,  Cootoio 

Danald  O.  TaaRog 
6060  N.  MiUartvWa  Rd. 
R.R.I3,  ton  13t 
ladiowopolii'  44,  Ind. 


-tVEIlOCIC"  IS  A  lEGISTERtO  TRADE-MARK 

OF  thOMpson-bremu  6  ca 


J.  M.  Mutphy 
155  Middle  Tuffipike 
Manchottar,  Connoetkut 

RuuoN  T.  Rrotiui 
1617  PafMwyleofila  Wed. 
PModalptHo  3,  Pa. 

San  T.  KaMot 
3457  Woodward  Ava. 
Dottolt,  MIcMook 


OKor  P.  Martin 
1466  BoNo  Avonvo 
laktwood  7,  OMo 


J.  Roimay  Roeta,  hK. 
71  Murroy  Strtol 
Now  Yorli,  Now  York 


Konnoth  0.  Dolofiay 
1943  Spoke  Avenue 
Dayton,  Ohio 


fo  speed  your  produrtion 


^oSilock^ 


LOCKNUTS 


/  y ^pins  down  finger-free— locks 
r" ^/<c(.iircly  with  a  twist  of  wrench  or 
power  tool.  Re-useable  over  and  over 
again.  For  truly  vibration-proof 
performance  and  faster  handling — 
specify  Everlock  nuts. 


THOMPSON-BREMER 
&  COMPANY 

570  N.  Dearborn  Street,  Chicago  10,  lllinoi'* 


subsidiary  op  AMERICAN  MACHINE  AND  POUNORY  CO,  NEW  YQRr 
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MOOUCTION  TECHNIQUES  (coatiaMd) 

up  is  made  by  mounting  a  strip  of 
insulating  plastic  on  a  small  stand 
after  drilling  a  series  of  holes  large 
enough  to  take  the  pigtail  leads  of 
the  diodes.  Immediately  in  front  of 
this  shelf  are  the  test  clips  in  which 
the  heated  diode  is  placed  for  check¬ 
ing  response  at  4.3  me. 

As  soon  as  the  operator  takes  a 
diode  off  the  shelf  for  measurement, 
she  places  another  in  the  air  stream 
to  heat  up.  A  cold  test  at  —40  deg. 
C  is  similarly  made  in  an  insulated 
box  which  is  kept  filled  with  dry  ice. 


Placing  gnnnonium  <Uod*  on  ihoU  fat  oil 
•troam  of  hair  drior,  to  hoot  up  for  a  ro- 
•ponoo  loot  fat  Raythoon'i  Brighton  Mono, 
plant 


Dual-Head  Punch  Press 
Mounts  Eyelet  Sockets 

The  time  cycle  for  inserting  a 
tube  socket  in  its  chassis  hole  and 
riveting  it  into  position  is  cut  al¬ 
most  in  half  through  use  of  the  new 
Sylvania  integral-eyelet  sockets 
and  a  dual-head  riveting  machine, 
in  the  auto  radio  manufacturing 
section  of  Sylvania’s  Buffalo  manu- 


Clotoup  of  Intogrol-oyolot  oockol  that 
olbnlnatoo  nood  for  ooparato  mounting 
rivots 
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VOLTAGE  REGULATED 
POWER  SUPPLIES 

For  Industrial  and  Research  Use 


KlI^CO 


VOLTS 


0-1 SOO 


0-1200 


0-1000 


200-1000 


0-1000 


0-600 


0-600 


0-600 


0-600 


0-600 
0-1  SO  lias 


0-600 


#1  0-600 
#2  0-600 


0-600 
0-1  SO  Bios 


#1  20O-S0O 
#2  200-S00 


200-S00 


0-400 
0-1  SO 


100-400 


100-400 


O-3S0 


0-3S0 


0-3S0 


0-3S0 


100-32S 
0-1  SO  Bios 


0-300 
0-1  SO  Bias 


0-1  SO 


3-30 


1-13 


0.3-3 


WORKMANSHIP 

Workmonship  is  of  a  quality  with  th«  hightst  oxist 
ing  production  stondards  ond  best  instrumont  titc 
tronk  practkis  consistont  with  ttn  intonded  uso  of 
Hit  Him  os  0  continuous  duty  voltago  roqulatid 
powtr  supply.  Oil  Miod  poper  condtnstn  ond  ro- 
sistor-boord  construction  art  indudod  in  tht  dtsiqn. 


Kepco 

Voltage  Regulated  I 
Power  Supplies  are 
conservatively 
rated.  The  regulation 
specified  for  each  unit 
is  available  under  all  line 
and  load  conditions 
within  the  range  of 
the  instrument. 

Write  for  complete 
specifications. 


CURBENT 


0-200  Mo. 


0-20  Mo. 


O-SOOMo. 
O-SOO  Mo. 
O-SOMo. 

0-3  Amp. 
0-2.2S  Amp. 
0-1i  Amp. 
0-7SO  Mo. 
0-300  Mo. 
0-S  Mo. 
0-300  Mo. 
0-200  Mo. 
0-200  Mo. 
0-200  Mo. 
0-S  Mo. 
0-200  Mo. 
0-200  Mo. 
0-200  Mo. 
0-1  SO  Mo. 
0-S  Mo. 

0-1  SO  Mo. 
0-1  SO  Mo. 
0-3  Amp. 
0-2.2S  Amp 
0-1  .S  Amp. 
TtsomoT 
0-1  SO  Mo. 
0-S  Mo. 


0-1  SO  Mo. 
0-S  Mo. 


O-SOMo. 


0-30  Amp. 


0-10  Amp. 


0-100  Mo. 


f^HBI 


6  Amp. 
6  Amp. 


SMv.  6  Amp. 


10  Amp. 


IMv.llOAmp 


im 

iBgugai 

lEsafOcai 
lEGaiEa 
I  ESS  DUO 


lEiaQOI 

jgWMITTTI 


%  DC  POWER 

SUPPLY 

SPECIFICATIONS 

REGULATION: 
As  shown  m 
table  for  both  line 
fluctuotions  from  105 
125  volts  and  load  varia 
tion  from  minimum  to  moxi- 
mum  current. 

‘Regulation  Bios  Supplier  10  milli¬ 
volts  lor  line  105-125  volts.  '  ' 

for  lood  at  1 50  volts. 
fAII  AC  Voltoges  ore  unregulated 

All  units  are  metered  except 
Models  131,  315  and  3100 

.  '  .  All  units  are  designed  for 
relay  rack  mounting 
or  bench  use 


SMv.  SAmp 
SMv. 


;  -A  { 

MANUFACTURERS  OF  ELECTRONIC  EQUIPMENT  •  RESEARCH  •  DEVELOPMENT 
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nODUCTION  TECHNIQUES 


(CMNlllMd) 


Class' 


Sockat  and  choasia  ia  poaitloii  raody  lor 
oparotion  ol  riaatiiiQ  machlaa 


facturing  plant.  The  eyelets  are 
made  from  the  socket  flange  metal. 

The  operator  simply  places  a 
socket  on  the  pair  of  anvils,  drops 
the  chassis  over  the  top  of  the 
socket  so  that  the  eyelets  project  up 
through  punched  chEissis  holes,  then 
pushes  the  foot  pedal  of  the  press 
to  complete  the  operation. 

Heating  Beeswax  With 
Soldering  Iron 

Beeswax  in  an  empty  bathtub 
paper  capacitor  housing  is  mounted 
on  the  holder  for  an  electric  solder¬ 
ing  iron  to  keep  the  wax  sufficiently 
warm  and  fluid  all  day  long  to  use 


the  revolutionaiy 
process'  for  your 

SLIP  RING 
•  ASSEMBLIES 


Now  a  Comploto  Sorvlto 
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Want  inora  intoraMillMi?  Um  poet  catA  m  wt  m* 


^  An  aitumbly  with  30 
rings  of  various  widths 
to  oceommodato  various 
currant  raquiramants. 
Unit  is  approx.  4-5/16“ 
long,  dasignad  for 
flanga  mounting. 


^  Cylindar  typo  assam- 
bly  approx.  3*14“  long 
with  24  hard  silvar 
rings.  1*/s“  0.0.  with 
wall  thicknass  lass  than 

vr. 


•PATENTS 

PENDING 


Ovr  Engintaring  Dapartmant 
it  ovailobla  for  contullalion 
on  any  of  yo«ir  slip  ring 
^oblamt  wilbowl  obiigotion. 


ELECTRO  TEC  CORPORATION 


^  An  assambly  with  14 
concantric,  hard  silvar 
rings  alactro  dapositad 
Into  machinad  plastic 
blank.  Dovalall  locks 
rings  in  placa.  Ma¬ 
chinad  blank  Insuras 
accuracy.  Diamatar  ap¬ 
prox.  Il“,  thicknass 
opprox.  3/16". 


In  all  sixes  of  Slip  Ring  Assemblies 


ELECTRO  TEC  ia  now  tooiod  up,  with  now  oxpandod  facilitioo  for  pro* 
duction  of  lorga  Slip  Ring  Ataomblioa  to  oxoct  cuotomor  tpociftcation. 
Sixoa  rang#  up  to  24"  in  diamatar,  aithar  cylindrical  or  disc  typa. 

Tha  axcluaiva  ELECTRO  TEC  PROCESS* — tha  alactro-dapooition  of 
hard  ailvar  ringa  into  on  accurataly  machinad  ploatic  blank— conaiatantly 
3rialda  a  high  dagrea  of  dimanaional  accuracy,  axcallant  cortcantricity,  and 
a  jawal-lika  ring  finiah.  Thia  procaaa  alao  aliminataa  axpatiaiya  tooling 
and  mold  chargaa,  fraquantly  lowara  coata  to  30%  of  othar  mathoda  of 
manufactura.  Tha  ailvar  ringa  ara  uniformly  hard  for  long  lifa— 7S-90 
Brinall. 

ELECTRO  TEC  ona-piaca  conatruction  pracludaa  dimanaional  varia¬ 
tion  dua  to  accumulatad  arrora.  Tha  plaatic  baaa  ia  fully  curad  bafora 
ringa  ara  platad  into  it,  thua  pravanting  aaparation  of  baaa  matarial  from 
tha  ringa. 

ELECTRO  TEC  LARGE  SLIP  RING  Aaaambliaa  ara  widaly  uaad  in 
Radar  Equipmant,  Fira  Control  S3ratama,  Taat  Tablaa  and  many  othar 
critical  applicationa.  Light  waight  combinad  with  ruggad  durability 
racommanda  thair  uaa  in  airboma  applicationa. 

Evary  uaar  knowa  tha  ELECTRO  TEC  raputation  for  quality  and 
aupariority  in  miniatura  aitd  aub-miniatura  alip  ring  aaaambliaa. 


Cylindrical 
with  25  rings, 
wida  rings  accommo- 
data  lorga  contact  araa 
brushes  for  high  currant 
capacity,  length  14", 
0.0.  approx.  5V«". 


PROObcnON  TECHNIQUES 


icuntinued) 


triple 

threat 


M*tbod  of  using  tost  clip  and  holding 
arbor  to  find  point  olong  rosUtonco 
wiro  that  giroo  doairod  roaialor  Talus 
to  within  OB  littlo  OB  0.05  porcont  tol- 
orancs 

for  anchoring  fine  resistance  wire 
on  ceramic  forms.  The  wax  is 
applied  to  the  turns  with  an  ordi¬ 
nary  wood  tooth  pick.  The  holder 
used  for  the  purpose  is  an  Ameri- 
I  can  Beauty  660-watt  temperature¬ 
regulating  stand. 

The  wax  is  used  after  adjusting 
>  the  length  of  wire  in  the  resistor  to 
bring  it  to  within  0.05  or  0.1  per- 
I  cent  of  the  specified  value.  This 
I  adjustment  is  done  by  mounting 
I  the  ceramic  bobbin  on  a  simple 
I  arbor  and  moving  a  clip  along  the 
end  of  the  wire  while  measuring 
I  the  resistance  with  a  galvanometer 
I  and  Wheatstone  bridge, 
j  In  this  precision  manufacturing 
I  operation  at  the  plant  of  Hycor  Co. 

I  in  Vega  Baja,  Puerto  Rico,  manage- 
I  ment  relies  on  simple  arithmetical 
tests  in  selecting  native  workers. 
They  quickly  learn  to  manipulate 
the  decade  arms  of  the  bridge  to 
get  an  initial  reading,  and  estimati. 
the  amount  of  clip  movement 
needed  along  the  length  of  the  wire 
to  bring  the  galvanometer  to  zero 
for  the  preset  bridge  value. 

Tightening  Connectors 

An  air-operated  fixture  w'th  at- 
:  tached  spanner  wrench  serves  the 
double  duty  of  holding  a  cable 
,  in  position  and  providing  a  quick 


Changing  temperatures,  vibrations,  and  accelerations 
affect  the  operation  of  all  instruments.  In  spite  of  these 
variables,  our  products  produce  the  right  answers 
because  they  are  properly  designed. 


AIRCRAFT  INSTRUMENTS  AND  CONTROLS 


^  OPTICAL  PARTS  AND  DEVICES 
^  MINIATURE  AC  MOTORS 


^  RADIO  COMMUNICATIONS  AND 


NAVIGATION  EQUIPMENT 


Current  production  is  largely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skills  and  tal¬ 
ents,  are  available  to  scientists  seeking  solutions  to 
instrumentation  and  control  problems. 


kollsman 


INSTRUMENT  CORP. 


lUMWai.  NEW  YORK  •  RLENDRU.  CAUPORHU  •  SNWOMRT  OP  ^tcUldcVul  COR.  PMRHCTS  CO..  M. 
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coaming  this  November 

^  NUCLEONICS 
T  BUYERS’  GUIDE 

(physicists;  tiectrical,  electronic,  chemi¬ 
cal  and  mechanical  engineers;  metallur¬ 
gists  and  project  executives)  have  come  to 
depend  upon  the  NUCLEONICS  BUYERS' 
GUIDE  for  the  essential  product  data 
they  must  have.' 


uct  stories  told  in  the  right  place  and  to 
the  important  buying  influences.  If  your 
products  have  applications  in  this  new 
industry,  you  will  surely  not  miss  display¬ 
ing  them  in  the  November  Issue. 


THE  OPPORTUNITY 
OF  THE  YEAR 


AN  EXPANDING 
INDUSTRY 


If  you  are  a  manufacturer  of  products 
with  applications  in  the  nuclear  energy 
field,  you  will  certainly  want  to  talk  about 
them  in  the  NUCLEONICS  BUYERS' 
GUIDE.  The  reason?  It's  simply  that  those 
needing  specialized  product  information 


The  nuclear  energy  industry  has  already 
gone  through  the  initial  stage  of  devel¬ 
opment  and  is  now  ready  to  experience 
a  phenomenal  expansion  program  and 
take  along  with  it  those  manufacturers 
with  sufficient  foresight  to  get  their  prod- 


RESERVE 

YOUR  SPACE... 


in  the  November  NUCLEONICS  BUYERS' 
GUIDE;  your  investment  for  getting  to 
the  more  than  10,000  subscribers  of 
NUCLEONICS  plus  other  thousands  of 


pass-on  readers.  The  rates  are  at  the 
1951  level.  Pennies-per-reader  for  reach¬ 
ing  the  influential  buying  factors  in  this 
growth  industry. 


CLOSING  DATES: 


Last  forms  close;  October  1;  copy  to  be  set:  September  25. 

Have  you  received  your  QUESTIONNAIRE 
for  FREE  listings  in  the  forthcoming 
issue  of  the  NUCLEONICS  BUYERS*  GUIDE? 

Fill  out  the  Questionnaire  according  to  the  regulations,  f 

"  NUCLEONICS 

The  information  we  receive  in  this  Questionnaire  will  pro-  | 

vide  you  with  FREE  listings  in  the  NUCLEONICS  BUYERS'  |  new  YORK  36,  N.  Y.' 

GUIDE.  Do  it  now  while  there  is  still  time.  Make  sure  the  ■  w*®**  ••"<!  Questionnaire  for  free  luiingi  in  fi»«  1933- 
,  ,  ,  ,  ,  .  !  1954  NUCLEONICS  BUYERS’  GUIDE, 

company  name  and  address  are  correct  and  that  you  have  I 

checked  ALL  products  you  manufacture!  If  you  hove  not  j  i^ame  . 

received  the  Questionnaire,  clip  the  coupon  at  the  right  j  comrany  . 

and  mail  it  to  us.  You  will  receive  yours  by  return  post.  I 


Please  return  the  completed  Questionnaire  by  Sept.  15. 


I  ADDRESS 


NUCLEONICS 


A  McGRAW-HILL  PUBLICATION 


THE  NOVEMBER  ISSUE 


330  W.  42nd  ST.,  NEW  YORK  36,  N.Y. 
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STANCOR 

ULTRA-MINIATURE 
TRANSFORMERS 
for  TRANSISTOR 
CIRCUITS... 


PtOOUCTION  TECHNIQUES 


(eoatiaucd) 


means  for  tightening  the  cap  onto 
the  plug  so  as  to  obtain  a  water¬ 
tight  seal  for  multiple-conductor 
cable. 

In  the  assembly  procedure  recom¬ 
mended  by  Amphenol  for  power 
plugs,  the  cap  is  pushed  down  into 
position  until  it  seats  on  the  sur¬ 
face  of  the  plug.  The  assembly 
is  now  placed  in  the  special  air  fix¬ 
ture  developed  for  the  purpose,  and 
air  is  applied  with  a  foot-operated 
valve  to  hold  the  cap  in  position 
under  pressure  while  it  is  being 
locked  in  place  by  tightening  the 
spanner  nut  with  the  four-spoke 
wrench  attached  to  the  holding  tool. 


If  you  are  having  space  prob¬ 
lems  with  your  transistor  cir¬ 
cuitry,  consider  these  Stancor 
transformers  as  a  means  of 
solving  your  difficulties. 

In  addition  to  the  units  shown 
below,  special  transistor  trans¬ 
formers,  designed  and  built  to  your 
specifications  by  Stancor  engineers, 
can  be  supplied  in  quantities  of  five 
or  more. 


Theta  five  Stoncor  ultra-miniature  transformers,  designed  especially 
for  transistor  applications,  are  ovailable  through  your  local  StaiKor 
distributor.  The  smallest  weighs  0.07  ounce  and  measures  x  x 
H".  The  largest  weighs  only  0. 10  ounce  ond  measures  x  H"  x  . 


^•r# 

N*. 

AppHf  titii 

PfU  $•€.  PH. 

Imp.  PC  Km. 

UM-IIO 

Interstage 

20,000  1,000  1675 

UM-111 

Output  or  matching 

1,000  50/60  120 

UM-na 

High  imp.  mic.  input 

200,000  1,000  4000 

UM-n3 

Interstage 

20,000  1,000  1350 

UM-n4 

Output  or  matching 

500  50/60  70 

Writt  for  Stancor  BmlUtm  462R  listing  complete  data 
V  and  performance  carves  on  these  nnits. 

s)  CHICAGO  STANDARD  TRANSFORMER  CORPORATION 

/  3  571  ELSTON  AVENUE  •  CHICAGO  18,  ILLINOIS 

EXPORT  SAlESi  Ree«r«  Af  anciet,  hic,  3V  WorrM  SirMt,  N««  York  7,  N.  Y. 


JUr  iizture  developed  to  iodliterte  as- 
sembly  of  water-tfgbt  pings  oa  cables 


Ejection  Chutes  for  Small 
Wire  Pai^s 

Handling  of  the  many  shapes  of 
lead  wires  used  in  vacuum  tube 
manufacture  is  achieved  with  mini¬ 
mum  rejects  by  Sylvania  through 
use  of  special  ejection  chutes  smd 
devices  for  stacking  the  delicate 
finished  components  in  small  tote 
boxes. 

For  short,  sturdy  leads  that  am 
be  stacked  either  way  as  long  as 
they  are  parallel,  a  roughly  fabri¬ 
cated  metal  chute  is  adequate.  This 
flares  out  at  its  upper  end  to  catch 
the  leads  as  they  drop  out  of  the 
wire-cutting  shears.  The  leads  pass 
down  the  tube  into  a  collecting  box. 
From  here,  they  are  deflected 
against  a  guide  plate  and  dropped 
down  in  a  horixontal  position  i^to 


2M 


Wmt  MM*  IsferxMtiMi?  Um  pwt  card  «•  Int  pnga. 
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Sove  Money,  Mamtename  and  Man-hours! 

GET  YOUR  m  FROM  AC 


Federal  Telephone  and , Radio  Cornpani] 


100  KINGSLANO  ROAD,  CLIFTON.  N  J 


wMi  dependable,  leng-llh 


lypical  of  mmrnpi 
typtt  reedp^  ill^ 

115/230*010,  <4^ 
AC  itvau 


BMOqr  ClM^g  BqHi4MBMV«iiivSiditBlS4»' 
niom  RactifiMsha**  racahrad  widaitfitei^anBU 
fields  for  their  high  afidaoqr,  long  lUh  aad  auai> 
mum  maiateoanca.  Fadaral-anginaarad  agmpmenti 
are  detigoad  to  gi*a  ouximum  batMty  lflh. 

roUMol's  m-1M9.AS  ^Ull 

lypical  of  the  manr  staadard 
typw  raadf  for  ihipmanr 
Rated:  3*12  celJa,  15  ops. 

AC  Input:  115/230  a^ts  ) 

I'l^Ma,  50/60-efdba 


IF  th«  DC  eutaut  you  noo^  is  not  listodl 
in  Sodorol's  lino  of  stonaora  a**'**' 

suaaiy  oquiaMaxt,  soaoroi  win  aotinw 
ana  buiia  to  moot  your  taocific  ro> 
quiromonts. 

Toll  us  tho  rotiof  you  nooa  . . .  writo 
toaoy  to  Doat't'TDA 

"AMiaiCA'S  SMST  AND  LAaOIST 
MANUSACTuaia  or  silinium  aicrirint" 


ProMntly  usod  In  o  wfd»  Pfcnfg  of 
succotsful  opfilicotlens  for  Industry 
and  Hio  Armod  Forcos,  sudi  oss 

Temperature  Control 
Photoelaetrk  Cotttroi 
Couating 

Automatic  Reawlation 


Voltage  Control 
Current  Control 
Speed  Control 
Position  Control 


tn  Conorfo;  Federal  Eleciric  MonuFocturlng  Cempofly,  ltd.,  AAentreal,  S.  O. 
Expert  Oietrifcuteri  I  Internotienol  Slondord  Eleetric  Cerp.,  SO  Sreod  St.,  N.  Y. 
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„.an  entirely  new  concept 
of  jewel  mounting 
for  shock  protection 


I  he  Cushion 
Jewel 

Asseniblv 

/ 


/y\  / 


ii-v  '^r 


(contiaMd) 


PRODUCTION  TECHNIQUES 


RmIIImiI  CmKIm  W  tiliean*  r«bb«r  will 
wItIntMd  •xpatur*  H  t»mp»ntw9»  af 
Iron  -S5*P.  f  325*f. 


'  Here  is  your  answer  to  protection  for  the  critical  jewel  assembly 
in  meters  and  instruments  that  must  withstand  severe  shock  and 
vibration  conditions.  Tests?  show  that  BIRD  Cushion  Jewel  Assem¬ 
blies  perform  better  and  are  less  subject  to  damage  than  convention¬ 
ally  mounted  jewels. 

Actual  assembly  line  tests  show  that  damage  to  jewels  through 
improper  adjustments  by  inexperienced  operators  is  practically 
eliminated  when  BIRD  Cushion  Jewel  Assemblies  are  used.  And 
Cushion  Jewels  are  not  expensive  to  use  -  you  can  include  them  in 
your  production  for  pennies  extra,  with  the  added  advantage  of 
“protection”  for  your  instruments  under  all  conditions. 


C$ubioM  Jewels  for  shock  mounting 


9  t—ftm  bMI«f, 

pr«vM*  ••»ft»ctloii*' 

#  Voriabl*  cmhi«niiia  I*  Mil 
diffanHil  •paraflnt  caadltlMt* 

#  Prbdv««d  I*  ally  aMviiNiif 
H  MacIlUatlan 

#  flimlnolM  by 

Iwabaflucad  atMMblan 

#  Caniralt  mavMMiil  •(  lawal  • 

«•  lam  aMaaibllM 

#  iMibbMtlM  iback-pf— dm 
far  any  laitrawaal 

*  Tatta,  baiaa  caadaclad  at  tba  Savlar  Staaal 
(abaralarlat,  la  caaipara  catlilanad  aad  cenvan- 


llaaal  aioanlt,  ihaw  that  iawalt  tbal  aia  caihlab* 
aiavnlad  hava  a  baftar  ratlHaaca  ta  vibnitiaa.  Sbock 
lath  af  Intirumanh  utiaf  cathlan  ottambllat  iadl- 
cela  baltar  paHonaanta  aad  latt  doaiaga  Mtcapli. 
billly  lhaa  Inttrvaiaah  utlag  canyaaliaaally  aiowalad 
iawalt. 

Wa  weal  la  thaw  yaa  haw  RIRD  Cathlaa  Jawal 
Attaaibllat  coa  odd  thack  ptalacllaa  la  yaar  latha* 
awah.  A  ragaatl  oa  yaar  laltarhaod  will  briag 
caaiplala  lafaraiollaa  —  ar.  taad  at  tpacMcollaat 
aad  tliai  af  iawal  baarlagt  la  yaar  latlraaiaah 
far  toaiplat  af  Cathlaa  Jatral  AnaaiSllat  far  tail 
la  '*aar  plaal. 

Tho  aagiaaarlaa  tiafi  af  lha  tlrd  Caaipaay  h  at 
yaar  tarvica  far  all  taiall  baarlag  prabltait. 


Of’ff  40  ytmt  a/  t*TPimg  imdmttry  utilb  Qmteily  jewfl  bttttingt 


Elaclion  chuta  with  moichbox-tTpa  dia- 
panaar  at  lowar  and  ior  filling  compart- 
mantad  lota  boxaa  wiA  abort  load  wiraa 
lot  tubaa 


a  compartment  of  the  tote  box. 
This  action  is  much  like  that  in 
which  kitchen  matches  are  dis¬ 
pensed  from  their  large  box.  When 
a  compartment  is  filled,  the  oper¬ 
ator  slides  the  tote  box  forward  to 
bring  the  next  empty  compartment 


^  &.Co.,  Inc. 

S^tphiremd  floss  itwtis  •  PrMision  floss  rMing  •  Forrito  proclsion  prodocU  •  Sopphiro  stytii  Tapawd  pkmile  aJaeUoo  chuiaa  lor  tuba 


aapporl  wiraa 


Want  mara  Matmallaal  Um  aaal  card  aa  tost  paga. 


,  1933-ELfCniONICS 


Utcrvtwr*,  with  r«pr*MNt«rttv«  •«  rv^wctt. 

l*t  wt  «|w«t«  ON  0ny  wiriiif,  twitchiii^  Mr  CMmwwtatiwg  yfhl0M»> 
mmy  ^MiNtiti**.  PImm  writ*  •«  yMtr  cMn^ny  l*tt*fh**<  t* 
AnOVOX  CORPORATION,  D*^.  P.W.,  Nmt  »*A»*rA,  M*m. 


NCW  MDfOltD,  MASS 


H|*Cl  DIVISION 
OilAN,  N.V. 


ACME  hktronics.  inc 

f  ASAOINA  4.  CAUP. 


lapwt  41  I  4M  K.  NrwtMt  It.  M  T  •  CaW*  4NOC4#.  N  «  4  laCiMtu  AMOVOS  CMMM  It*. 


An  improved  method  of  Printed 
Wiring  is  now  available.  Aerovox 
offers  a  d0finit0ly  dIffBrant  and 
improved  technique.  Cleaner,  finer, 
more  accurate  detail;  phenolic  char¬ 
acteristics  actually  improved  rather 
than  impaired  in  processing;  complete 
absence  of  corrosive  agents;  conductor 
of  pure  silver;  conductor  permanently 
bonded  to  base  material  without 
adhesives;  excellent  solderability. 
Obviously,  Aerovox  Printed  Wiring 


is  unique. 

Meanwhile,  the  advantages  of 
printed  wiring  are  well  established, 
notably;  (1)  Lower  assembly  costs;  (2) 
Dip  soldering  eliminates  individual 
soldering;  (3)  No  lead  dress  required; 
(4)  Ail  circuits  precisely  the  same  —  no 
wiring  mistakes  to  trouble-shoot;  (5) 
Miniaturised  assemblies  —  greater 
compactness  and  lessened  weight;  (6) 
Markings  can  be  incorporated,  elim¬ 
inating  assembly  errors. 


CHECK  LIST  OF  FEATURES... 


Metallic  silver  conductor,  mechan¬ 
ically  formed. 

^  Phenolic  base  material  not  sub¬ 
jected  to  acid  or  chemical  deteri¬ 
oration. 

1^  Excellent  bond  —  silver  partially 
imbedded  in  phenolic  base  mate¬ 
rial  —  not  dependent  on  adhesive. 

1^  Readily  solderable  —  either  dip 
soldering  or  iron  soldering. 
Negligible  oxidation  or  tarnishing 


under  normal  conditions. 

No  surface  ploting  required  for 
most  switching  circuits  or  normal 
protection. 

Temperature  range  of  — 65^C  to 
+  125^C  will  not  ofFect  bond. 
Identically  reproducible,  due  to 
precision  printing  technique. 

^  Available  in  production  —  any 
quantities  —  meeting  any  reason¬ 
able  delivery  schedules. 
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Want  mar*  intarawtiaa?  Um  pa«l  c*fS  an  la«t  paft 


JOHNSON  "R”  CAPACITORS 

RU66ED  and  RELIABLE 


Nickel  plated  brass  plates,  .02 26'^ 
— full  soldered  construction.  Stand¬ 
ard  air  gap,  .024" — Steatite  in¬ 
sulation,  grade  L4  or  better.  Silver 
plated  beryllium  copper  rotor  con¬ 
tact.  Integral  mounting  feet  and 
panel  mounting  bushing.  All  models 
of  double  bearing  construction,  with 
dual  stator  terminals  and  a  .250" 
shaft  with  rear  extension. 

Specials  can  be  furnished  with  .036", 
.050",.  .071",  and  .095"  spacing, 
and  with  special  plating,  panel 
mountings,  shaft  extensions,  or  high 
torque  bearings. 


*Stock  items.  All  other  capacitors  made  to  customers'  order.  Orders  for 
"non-stock"  or  special  capacitors  should  be  of  sufficiently  large  quantity  to 
insure  economical  production  runs. 

For  complete  pricing  end  descriptive  data  on  these  and  other  types  of 
JOHNSON  capacitors,  write  for  your  copy  of  Oenerol  Products  Cataiog  973. 


Catalog 

Typo 

FA 

Numbor 

Numbor 

149-1  * 

20R12 

1-7/32" 

149-2* 

35R12 

1-7/32" 

149-3* 

50R12 

1-7/32" 

149-4* 

75R12 

1-7/32" 

149-5* 

100R12 

1-13/32" 

149-6* 

140R12 

1-19/32" 

149-8 

200R12 

2" 

149-10 

250R12 

2-5/16" 

149-11 

325R12 

2-23/32" 

E.  F.  JOHNSON  COMPANY 


PRODUCTION  TECHNIQUES  (continHcd) 

into  position  for  iillini;  with  wire. 

Tapered  transparent  plEistic 
chutes  handle  longer  tube  support 
wires  having  flat  ends.  The  finished 
parts  drop  against  U-shaped  metal 
striker  plates  in.serted  in  small 
cardboard  tote  boxes,  with  all  parts 
dropping  the  same  way.  A  S)Titron 
vibrator  unit  under  the  tote  boxes 
distributes  the  leads  across  the 
width  of  the  box,  preventing  pile- 
ups  at  the  box  centers  and  insuring 
maintenance  of  alignment  even 
though  leads  are  coming  in  at  a  rate 
of  about  200  per  minute. 

In  another  setup  at  this  firm’s 
Warren,  Pa.  plant,  delicate  lead 
wires  assembled  by  welding  are  in- 


CAPACITOh).  INOUCTOUt  SOCRfT)  INSUIATOBS  PIUOS  JACKS  OlAiS.  AND  RIIOT  IIOHTS 


at  SCCONO  AVKNUC  KOUTHWKST 


WASECA.  MINNESOTA 


Clomping  lows  of  transport  arm  or# 
hors  lust  about  ready  to  drop  assem¬ 
bled  lead  wire  onto  bent  wires  thot 
guide  it  into  open  chute 

dividually  gripped  by  an  arm  with 
clamping  jaws  at  one  end  and 
carried  out  to  two  bent  wires. 
These  wires  guide  the  part  gently 
down  into  a  U-shaped  chute,  from 
which  it  slides  into  a  semi-cylindri- 
cal  metal  tote  box.  This  arrange¬ 
ment  enables  the  operator  to  inspect 
the  parts  as  they  come  out  at  a  rate 
of  about  180  assemblies  per  minute. 

Compressed  air  provides  motive 
power  for  another  chute  setup,  used 
in  welding  short  leads  to  rolled  pins 
for  tubes.  The  pins  are  oriented 
and  separated  by  a'  Syntron  rotary 
work  feeder,  then  shot  by  air 
through  a  tube  into  welding  posi¬ 
tion.  The  welded  assemblies  are 
picked  off  by  an  arm  and  carried 
to  a  knockoff  wire  over  a  vertical 
tube.  The  heavy  pin  end  drops 
down  first,  so  that  the  leads  go 
down  into  a  cylindrical  cardboard 


Want  nwr*  iMformatioii?  Um  post  card  on  tost  page. 
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don't  forget  the  Signal  Alarm 


available  only  on  Telechron  Timers 


Sleep  through  the  toft  morning  music  of  your  clock-radio 
just  once,  and  you'll  tee  an  important  reason  to  specify  Telechron 
Timers  with  signal  alarm  for  your  new  models. 

And  you'll  see,  too,  how  this  exclusive  feature  can  help  your 
clock-radio  become  a  sales  success. 

There  are  other  exclusive  advantages  in  Telechron  Timers. 

The  sealed  lubricant  reservoir  gives  better  assurance 

of  long  timer  life  and  quiet  operation.  There's  extra  simplicity  of 

operation  in  the  two  knobs  that  do  the  work  of  three. 

For  any  clock-radio  price  clou,  there's  a  Telechron  Timer  that 
wilt  meet  your  needs.  We  custom  style  to  meet  your  design 
requirements.  Write  for  details.  Telechron  Department, 

General  Electric  Company,  49  Homer  Ave.,  Ashland,  Mass. 


IXTRA  SALES  ADVANTAGE 

T»l»<hron  Seal  of  Accuracy  on  the  clock  crystal 
or  our  Iradomark  on  the  dial  gives  the  buyer 

confidence  In  the  accuracy  of  your  clock-radio. 
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(cwitimMd) 


storage  box  in  that  position.  A 
Syntron  vibrator  under  the  boxes 
joggles  the  leads  so  the  boxes  can 
be  Ailed.  Bent  or  otherwise  imper¬ 
fect  assemblies  fall  outside  the  ver¬ 
tical  tube  and  are  carried  by  a  V- 
shaped  chute  to  a  reject  box  at  the 
left. 


...when  the  Milford  Method  may 
save  you  thousands  of  dollars  in 
costly  fasteners  and  assembly! 


This  scientific  approach  to  product  and  parts 
assembly  is  a  fastener  engineering  consult¬ 
ing  service  which  analyzes  your  needs  at 
the  blueprint  stage... before  you  invest 
in  expensive  tools  and  dies!  It  projects 
for  you  the  right  fastener.  Look  into 
the  economies  of  the  "MILFORD 
^  METHOD"  now.  Send  your  blue- 
^  prints  and  samples  for  analysis 

^  and  planning  by  the"MILFORD 

METHOD",  or  write  for  the 
"Milford  Method"  brochure 


BoUad  pins  ora  shot  by  oir  fraai  lotary 
work  iaadar  at  right  Into  wakUng  poal- 
tton.  Flnlshad  naaambllaa  drop  throagb 
▼artieol  chnta  into  cylindrical  booaa 
rooting  on  vibrator 


Automatic  Final  Testing 

A  TOTAL  OF  116  different  resistance 
checks  are  made  automatically  be¬ 
tween  circuit  terminals  and  ground 
during  Anal  electrical  testing  of  a 
14-tube  radar  unit,  through  use  of 
a  model  1010  Rotobridge  in  the 
Ck>amo,  Puerto  Rico  plant  of  Caribe 
Aircraft  Radio  Corp. 

Finished  units  reach  the  test 
positions  without  tubes.  The  oper¬ 
ator  inserts  a  Rotobridge  plug  in 
each  of  the  14  tube  sockets,  then 
Aips  the  switch  of  the  test  set.  The 
tester  compares  the  measured  re¬ 
sistance  between  each  socket  ter¬ 
minal  and  ground  with  that  of  an 
acceptable  Anished  unit  that  is  con¬ 
nected  as  a  standard  to  the  other 
side  of  the  Rotobridge. 

When  a  circuit  is  found  that  is 


855  Bridgeport  Avt.,  Milford,  Conn. 

806  Illinois  Avi.,  Aurora,  III. 

1106  W.  Rivtr  St.,  Elyria,  Ohio 
26  Platt  Straot,  Hatboro,  Pann. 

715  So.  Palm  Ava.,  Alhambra,  Calif. 


WfNl  Mor*  Mgnwrin?  Un  a***  wrU  wi  lost  a«ft. 
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Stax  l^en.|Wwien^  uc  Svcxu 


^  Compression  Typo  Hoadors#  ^ 
Plug-In  Hoodors,  OS  Sorios  Multiple 
Headers#  Custom  Seals  to  Specification# 
Tubular  End  Seab#  Color  Coded  Terminals^ 
High  Creepoge  Termincds 


Whatever  your  need,  E*I  can  lupply  a  Sealed  Termination  that  exceeds  requirements 
at  a  cost  no  higher  than  competitive  types  of  lesser  dependability.  Over  12  years 
of  specialization,  with  research,  development  and  manufacture  devoted  exclusively 
to  Hermetically  Sealed  Terminations  insures  this  extra  dependability  in  every  single 
item  shipped  by  For  outstanding  performance,  faster  delivery,  lowest 
unit  cost,  call,  write  or  wire  your  requirements  to  E>I  today.  Hundreds 
of  Standard  types,  with  optional  features  are  available  plus 
custom  designs  to  your  exact  specification. 

E-f . . .  YOUM  HiADQUAHTBK  for  every  type 
of  Hermetically  Sealed  Termination.  Write 
today  for  illustrated  literature.' 


(contimicd) 


outside  of  tolerance  limits,  the  in¬ 
strument  stops  and  a  red  reject 
I  lamp  comes  on.  By  ^lancin^  at  the 
dial  number  and  looking  it  up  on 
her  chart,  the  operator  can  deter¬ 
mine  which  circuit  is  defective. 
Oftentimes  she  can  clear  the  trou¬ 
ble  herself  by  tracing  from  the 
indicated  tube-socket  terminal.  If 
the  trouble  calls  for  more  elaborate 
repair,  she  notes  it  on  the  check 
chart  and  restarts  the  ‘tester  for 
completion  of  electrical  testing  on 
that  unit. 


Final  Leakage  Test  on 
Soldering  Guns 

I  Leakage  and  current  drain  of 
finished  soldering  guns  are  quickly 
checked  with  a  simple  test  set  in 
I  Weller  Mfg.  Co.’s  Bayamon,  Puerto 
I  Rico  plant. 

1  First,  the  operator  plugs  a  fin- 


MaUng  1,703-toH  leakage  leel  on  fln- 
lehed  soldering  gun  by  checking  be¬ 
tween  gun  and  one  side  oi  line  cord. 
Operator  wears  rubber  glore  os  safety 
precaution 


PRODUCTION  TECHNIQUES 


New  characteristics  engineered  into  famous  ’’Diamond  H”  Series 
R  Relays  have  now  broadened  their  adaptability  for  such  applica¬ 
tions  as  guided  missiles,  jet  aircraft,  fire  control  and  fire  detection, 
radar,  communication,  high  speed  camera,  geophysical  and  computer 
apparatus  .  .  .  wherever  positive  operation  is  demanded  under 
critical  conditions. 

A  4PDT  hermetically  sealed,  miniature  aircraft  relay  basically,  they 
are  now  also  available  DPDT  with  two  independent  coils,  either  or 
both  of  which  will  operate  the  units. 


In  their  field  still  the  smallest 
and  lightest,  (1.6  cu.  in.  3.76 
oz.)  combining  highest  opera¬ 
ting  sh(x;k  resistance  ( to  50  “G” 
and  higher),  widest  tempera¬ 
ture  range  (—65*  to  -|-  200* 
C. )  and  greatest  ability  to  break 
high  currents  and  high  voltages, 
Series  R  Relays  consistently 
operate  over  400,000  cycles 
without  failure  at  5  A.  and  go 
3,500  or  more  under  30  A.  at 
30  V.,  D.C.,  resistive.  They 
carry  voltages  up  to  300  D.C. 
at  4/10  A.  for  more  than  400,- 
000  cycles.  With  low  contact 


loading,  life  exj^tancy  is  10 
million  cycles  or  wtter. 

Operating  time  is  10  ms.  or  less; 
drop  out  time  3  ms.  or  less. 
Coil  resistances  up  to  35,000 
ohms  are  standard;  to  50,000 
ohms  available  for  special  units. 
Sensitivity  approaches  100  mw. 
at  30  “G '  operational  shock  re¬ 
sistance.  Inter-electrode  capac¬ 
itance  is  less  than  5  mmf.  con¬ 
tacts  to  case— less  than  2yi  mmf. 
between  contacts,  even  with 
plug-in  type  relay  and  socket. 
Vibration  range  is  from  0  to  500 
cycles  per  secxind  and  upward 
at  15  G”  without  chatter. 


All  standard  mounting  arrangements,  including  ceramic  socket,  are 
available.  Uniquely  simple  design  permits  compact  grouping  .  .  . 
and  a  firm  bond  between  relay  and  chassis. 

Designed  to  meet  all  requirements  of  USAF  Spec.  MIL-R-5757B, 
they  far  surpass  many.  Bulletin  R-150,  giving  basic  performance  data 
under  varying  conditions,  is  yours  on  request.  Our  engineers  are 
prepared  to  work  with  you  to  develop  variations  to  meet  your  specific 
requirements.  Tell  us  your  needs. 


THE  HART  MANUFACTURING  COMPANY 

202  Bartholomaw  Avenue  •  Hartford,  Connecticut 


Automatic  tMt  Mtup  for  making  IIS 
iinol  olectrical  teats  on  rador  unit  rest¬ 
ing  on  piece  of  broadloom  corpet  on 
bench  at  right.  Rotobrldge  test  set  in 
front  oi  operator  compares  resistance 
readings  with  those  oi  corresponding 
circuits  in  good  sample  unit  on  top  oi 
test  set 
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Contact  miftanc*:  1-2  milliohms 

Contact  material:  Silver  alloy 

Contact  design:  Laminated  wiper 
arm,  8elf<ieaning,  shorting  or 
non-shorting 

No.  of  contacts:  2  to  24  single 
pole,  shorting  or  non-shorting 
2  to  11  double  pole,  shorting 
or  non-shorting 
2  to  3  triple  pole,  shorting  or 
non-shorting 

Spacing:  15*  or  20*.  shorting  or 
non-shorting 

No.  of  poles  per  deck:  1  to  4 


No.  of  decks:  According  to  re¬ 
quirements 

Life:  200,000  cycles,  min. 
Current  carrying  cap.:  3  amp. 

Max.  operating  voltage: 

120  V.,  a.c. 

Mounting:  Single  hole,  %'’-32 
bushing,  standard  lenMh  for  up 
to  14"  panel,  special  lengths  to 
order 

Sire:  144"  dia. 

Detent:  Ball  and  spring 
Weight:  Approx.  1  oz.  per  deck 


Manufacluren  of  Precision  Electrical  Resistance  Instruments 

PALISADES  PARK,  NEW  JERSEY 


Designed  and  constructed 
^  for  precision  service,  long 

operating  life  and  rugged  duty, 
Type  2C  instrument  switches  are  an 
advanced  design  of  the  proven  Tech 
Laborotories  Type  2A  Ceramic  insu¬ 
lation  and  improved  contacts  greatly 
increase  their  efficiency.  Low  r.f.  loss 
and  sharp  reduction  of  creepage. 
plus  a  constant  contact  resistance 
of  only  I  or  2  millidlims,  give  these 
precision  switches  molchless  perform¬ 
ance  records.  Write  for  full  details 


(coetinued) 

ished  gun  into  a  power  outlet  on 
the  panel  of  the  test  set  and  oper¬ 
ates  the  trigger  switch,  noting  cur¬ 
rent  drain  on  the  ammeter  for  each 
of  the  two  switch  positions,  and 
whether  the  spotlights  operate. 

Next,  the  operator  holds  the  tip 
of  the  gun  on  a  button-type  termi¬ 
nal  set  into  a  recess  in  the  panel, 
to  apply  1,700  volts  between  the  ex¬ 
posed  metal  and  the  primary  wind¬ 
ing  as  a  check  for  leakage.  A  lamp 
mounted  on  the  bench  and  con¬ 
nected  to  the  test  circuit  glows  to 
indicate  excessive  leakage  or  a 
short. 


Self-Dressing  Grinder 

Addition  of  a  crush-roll  dresser 
and  holding  fixture  on  the  sliding 
table  of  a  surface  grinder  insures 
maintenance  of  two  angles  on 
the  shaped  Norton  alundum  grind¬ 
ing  wheel  used  in  finishing  plastic 
insulating  strips  for  aircraft  relays 
in  the  San  Juan,  Puerto  Rico,  plant 
of  Phillips  Control  Corp.  of  P.  R. 

The  operator  loads  two  plastic 
pieces  at  a  time  onto  positioning 
pins  of  the  holding  fixture,  then 
operates  the  carriage-feed  wheel 
to  run  the  pieces  under  the  grind¬ 
ing  wheel,  the  surface  of  which  is 
shaped  to  a  very  shallow  V.  This 
slants  the  pieces  downward  from 
the  center  to  give  the  required 
angle  for  adjusting  the  relay  con¬ 
tact  blades  that  are  later  mounted 


OpurotlBQ  caniao*  laud  haadwhaal 
thert  movM  tha  plostic  lamiaal  blocks 
undar  tha  griadinv  wbaal 


2M 


Waat  SMft  iofsnaaMsa?  Um  asst  card  oa  latt  paa« 


Sapfambar,  1953  —  ELECTRONICS 


C-D-F  INSULATING  TAPES 


Uniform  strongth  and  qvolity  pins  prompt  dolivoriosi 


C-o-F  SILICONE  TAPES  for  A.I.££.  Gass  H  Electrical 
Insulation.  Available  in  Varnished  Fiberglas  cloth  and 
Silicone  Rubber-coated  Fiberglas  cloth.  Resistant  to 
high  temperatures;  high  dielectric  strength,  low  di¬ 
electric  losses,  excellent  moisture  resistance  and  high 
tensile  strength.^ They  resist  mild  alkalis,  non-oxidiz¬ 
ing  acids,  mineral  oils,  oxygenated  solvents.  Avaibble 
in  a  range  of  sizes  on  continuous  rolls.  Write  for 
Technical  Bulletin  #47. 

C-o^  TAPIS  OP  TiPLON*  have  the  desired  mechanical 
and  elearical  properties  for  heavy-duty  motor,  gener¬ 
ator,  and  conduaor  insulation.  Unaffeaed  by  tempera¬ 
ture  fluctuations,  exposure  to  oils  and  greases,  or 
weather  conditions.  Fiberglas  supported  and  unsup¬ 
ported  Teflon  upes  are  available  in  a  range  of  sizes. 

*iiw  Pont  Irodomarkt. 


THE  NAME  TO  REMEMIER... 


c-o*p  MiCAtOND  TAPIS  have  an  inherently  high  and 
permanent  resistance  to  heat  with  good  dielectric 
propenies.  Micabond  Tapes  are  used  for  insulating 
motor  and  generator  armature  and  field  coils,  turbo¬ 
generator  coils,  and  many  similar  applications  where 
flexible  high  quality  insulation  of  A.I.E.E.  Qasses  B 
and  H  insulators  are  required.  Available  in  a  wide 
range  of  sizes  with  many  different  backings  including: 
fiberglas,  silk,  cellophane,  cotton,  paper,  and  Mylar*. 

If  you  have  an  insulating  problem,  probably  a 
C-D-F  product  is  the  answer.  OD-F  manufactures 
and  fabricates  elearical  insulation,  laminated  and  ' 

.  molded  plastia.  Sales  offices  are  located  in  principal  ; 
{  cities.  Call  your  C-D-F  sales  engineer — he’s  a  good 
man  to  know! 


SILICONE.  TEFLON,  MICAIONO  TAPES 


Compom 


NEWARK  16,  DELAWARE 
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on  these  strips.  After  grinding,  a 
knob  at  the  left  of  the  holding 
fixture  is  operated  to  eject  the 
finished  parts. 

At  regular  intervals  the  oper¬ 
ator  stops  the  grinder  and  runs  the 
carriage  further  over,  so  that  the 
grinding  wheel  is  directly  over  the 
crush-roll  dresser.  He  then  rotates 
the  dresser  for  a  few  revolutions 
by  means  of  a  hand  wheel  on  the 
shaft  of  the  dresser.  This  rotates 
the  grinding  wheel  by  friction 
and  restores  correct  grinding  con¬ 
tours  by  a  crushing  action.  The  ver¬ 
tical  position  of  the  grinding  wheel 
is  then  readjusted  to  correct  cut¬ 
ting  height.  The  grinder  used 
here  is  made  by  Thorton  Mechan¬ 
ical  Labs,  New  Britain,  Conn. 

In  another  grinding  setup  in  the 
same  plant,  a  black  diamond  costing 
about  $5  is  mounted  in  a  holding 
fixture  in  such  a  way  that  the 
grinding  wheel  runs  over  it  on  each 
pass,  for  continuous  dressing.  The 
diamond,  being  fixed  in  position 
with  relation  to  the  work,  insures 
correct  cutting  height  automat¬ 
ically  even  though  the  grinding 
wheel  is  brought  nearer  and  nearer 
as  it  wears  away. 


TVOR  system 


AvailabU  with 

Rotating  or  itotionory  antenna 
30  or  200  watti  power 
Single  or  dual  units 


Any  competent  radio  technician 
can  readily  install  one  of  these 
new  TVOR  systems  on  your 
landing  field;  private,  industrial, 
or  municipal.  Rugged  CAA 
type  construction  reduces  main¬ 
tenance  problem  to  a  minimum. 
TVOR  provides  positive  landing 
guidance  to  terminals  during 
conditions  of  low  visibility  and 
is  a  superior  airway  navigation 
aid. 

Write  for  further  information 
and  prices. 

Thor#  oro  moro  comploto  Maryland 
Eloctronic  TVOR's  in  oporation,  than  all 
othor  makot  eombinod. 


Paint  Bar  Speeds 
Color-Coding  of  Leads 

Leads  of  multiple-section  electro¬ 
lytic  capacitors  are  painted  in 
batches  of  25  or  more  with  a  single 


Perinting  loads  oi  oloctrolytic  capodtor 
plotos  at  Pyramid  Eloctric  Co.  Tha 
otchod  loll  must  bo  boadlod  with  glooos 
to  proToal  conlamiaotlon 


College  Park,  Maryland 


00 


Wont  mort  informotioii?  Us*  post  cord  on  lost  pogt. 


THIS  BOTTLE 
TURNS 

SEVEN  YEARS 
INTO 

SEVEN  MONTHS 


A  Test  blocks  of  pole  wood  are  fed  to  destructive  fungi  <n 
^  bottles  like  this  at  BeU  Laboratories.  Wood  rests  on  soil 
which  controls  moisture  conditions  and  promotes  fungus 
growth.  Test  speeds  search  for  better  preservatives. 


A  boring  is  taken  from  a  pole  section  to 
see  how  far  preservative  has  penetrated. 
For  poles  to  last,  it  mmt  penetrate  deeply 
and  be  retained  for  a  long  time. 


This  year  the  Bell  System  is  putting  800,000  new 
telephone  poles  into  service.  How  effectively  are 
they  preserved  against  fungus  attack  and  decay? 

Once  the  only  way  to  check  a  preservative  was 
to  plant  treaty  wood  specimens  outdoors,  then 
wait  and  see— for  seven  years  at  least.  Now,  with 
a  new  test  devised  in  Bell  Telephone  Laboratories 
most  of  the  answer  can  be  obtained  in  seven  months. 

Cubes  of  wood  are  treated  with  preservatives, 
then  enclosed  in  bottles  with  fungus  of  the  most 
destructive  kind,  under  temperature  and  humidity 
conditions  that  accelerate  fungus  activity.  Success 
—  or  failure  —  of  fungus  attack  on  cubes  soon  reveals 
the  best  ways  to  preserve  poles. 

The  new  tejt  has  helped  show  how  poles  can 
be  economically  preserved  for  many  years.  It  is 
another  example  of  how  Bell  Telephone  Labora¬ 
tories  works  to  keep  down  the  cost  of  your  telephone 


^  BEUL  TELEPHONE 
^  LABORATORIES 

Thar*  ora  many  opportunHiat  for  craofiva  KianfiiN  and  anginaart  at 
tall  Talaphana  Laboratoriaa.  Far  datoift  laa  our  advarlhamani  an  paga  4S0. 
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stroke  of  the  paintbrush,  using  a 
setup  that  makes  several  different 
colors  of  paint  instantly  available. 
The  cans  of  paint  are  set  into  holes 
in  a  wood  block  at  the  beginning  of 
each  day.  A  paper  covering  is  placed 
over  the  array,  giving  the  effect  of 
a  paint  bar.  The  paper  is  changed 
each  day.  When  not  in  use,  brushes 
can  be  laid  on  the  paper  or  set  back 
in  the  can,  as  preferred. 

The  color  coding  used  here  is 
required  for  identifying  the  leads 
when  fitting  standard  terminal 
lugs  over  them.  The  lugs  have 
square,  triangular,  circular  or  other 
geometric  codings,  and  the  lead 
colors  are  not  seen  by  the  ultimate 
user. 


Welded  Hook  on  Scissors 
Speeds  Coil  Tying 

When  winding  four  coils  simulta¬ 
neously  in  a  special  lathe  fixture  at 
the  Paterson,  N.  J.  plant  of  Bogue 
Electric  Mfg.  Co.,  the  individual 
coils  must  be  tied  before  the  fixture 
is  unloaded.  Notches  in  the  metal 
dividers  of  the  5-piece  winding  bob¬ 
bin  permit  pushing  a  loop  of  lacing 
cord  under  a  coil.  A  small  hook 
welded  to  the  end  of  one  blade  of 


Designed  for  Use  in  Standard  Vibrator-Operated 
Auto  Radio  Receivers.  Built  with  Precision  Con¬ 
struction,  featuring  Ceramic  Stack  Spacers  for 
longer  Lasting  Life.  Backed  by  more  than  22 
years  of  experience  in  Vibrator  Design,  Devei- 
opment,  and  Manufacturing. 

"A"  ■«N«fy  liimiiMlvrt,  OC>AC>  leverttw,  Awte  Reel*  Vihratatt 
NIW  MOOlU 


v/  NIW  UrKATim 

Amiucam  himoHiRuMoCo. 

SAINT  ^AUL  1,  MINNESOTA— U.  S.  A. 


M«tbod  of  nsinq  book  oa  end  of  iciaaor* 
for  polUae  loop  of  cord  around  iialahod 
coU  for  mlaioturo  a-c  motors  ond  goaor- 
ators 
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yMakwiof 
E/«cfrica/  Insulating 
Tubing  and  Slaavi^ 


Send  for  this  7ree  SAMPLE  FOLDER... 


25 

different  Test  Samples  of  ^ 
high-dielectric  s 

INSULATING  ^ 

TUBING  and  SLEEVING 


INCLUDES  SAMPLES  AND  DESCRIPTIONS  OF 
THE  FOLLOWING... 

VAR6LAS  SILICONE  Clau  H  inauUtinf  matorialt  ware 
pionaarad  by  our  Laboratory.  Ratain  flaxibility,  alactrical 
propartiao  and  machanical  atrangth  in  tatnparaturaa  ranging 
from  ->85*F.  to  500*F.  Availabla  in  tubing,  alaaving,  toad 
wira,  tying  cord. 

PERMAFIL-IMPREGNAnD  VARGLAS  TURING  Fibarglaa 
braid  coatad  with  Oanaral  Elactric’a  Parmafil  raain.  Ex- 
tramaly  tough,  raaiatant  to  aolvanta  and  alavatad  tampara- 
turaa,  highly  flaxibto.  Can  ba  bant  or  twiatad  with  littla  or 
no  loaa  of  dielectric  atrangth.  Coila  and  atandard  36"  langtha. 

VARGLAS  SLEEVING  AND  TURING  Numaroua  typaa  and 
gradaa — including  aynthatic-traatad,  varniahad,  lacquered, 
aaturatad,  litawall  and  othara. 

VARGLAS  NON-FRAY  SLEEVING  Fibarglaa  braid  normalized 
to  remove  all  organic  impuritiaa.  It  will  withatand  tempera- 
turaa  up  to  1200*F.  Racommandad  where  dielectric  prop- 
artiaa  are  not  paramount.  Three  typaa  available. 


VARFLO  TURING  AND  SLEEVING  Vinyl-coatad  Fibarglaa  in 
full  range  of  aizaa,  colora  and  gradaa.  Extremely  flaxibto- 
with  axcallant  heat  aging  qualitiaa.  Low  priced. 

VARFLEX  COnON  TURING  AND  SLEEVING  Vamiah  or  toe 
quar  impregnated  •— for  applicationa  whara  MIL-I-3190 
Claaa  A  matariala  are  apacifiad.  All  NEMA  gradaa. 

SYNTHOLVAR  EXTRUDED  TURING  Made  in  varioua  atand- 

ard  formulationa  of  vinyl  polymara.  Haa  high  dielectric  and 
tanaila  atrangth — will  not  aupport  combuation  nor  abaorb 
moiatura.  Type  EO  Approved  under  MIL-I-631A.  Several 
othara  to  meat  apacial  raquiramanta. 


NEW  I  VARGLAS  SILICONE  RURRER  SLEEVING  AND 
TURING—tha  culmination  of  5  yaara  of  raaaarch— for 
applicationa  requiring  extraordinary  flexibility.  Da- 
taila  on  raquaat. 


MAIL  COUPON  TODAY  FOR  SAMPLES! 


VARFLEX  CORPORATION, 

308N.  JoySt.,  Rwm,  N.  Y. 

Please  tend  me  free  folder  containing  samples  of  your  electrical 
sleeving  and  tubing. 

I  am  particularly  interested  in  insulation  for: 
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THE  BASIC  SYSTEMS  INCLUDE 


TACHOMETER  PICKUP  connected  di 
rectly  or  indirectly  to  the  rotating 
device  to  produce  an  electrical 
pulse  at  each  revolution,  or  any  de¬ 
sired  fraction  of  a  revolution.  Stan¬ 
dard  BERKELEY  magnetic  and 
reflecting  photoelectric  types  are 
available. 

CONTROL  UNIT  receives  pulses  from 
pickup  and  amplifies  them,  passing 
them  to  the  spcM  indicating  device 
during  the  selected  time  interval 
(usually  1  second).  Control  Units 
are  available  with  or  without  inte- 
I  gral  time  base.  The  latter  unit  re¬ 
quires  a  Master  Time  Base,  which 
is  designed  to  drive  a  number  of 
Control  Units  simultaneously. 
This  provides  greatest  possible  flex¬ 
ibility  for  multi-unit  installations. 


DECADE  INDICATOR  displays  rpm  in 
direct- reading  digital  form  on  a 
hank  of  five  Decimal  Counting 
Units.  Display  time  is  continuous¬ 
ly  variable  from  1  to  5  seconds; 
unit  may  be  recycled  manually  or 
automatically.  Decade  Indicator 
may  be  installed  remote  from  pick¬ 
up  or  Control  Unit.  BERKELEY 
Printed  Readout  may  be  added  to 
provide  permanent  record  on  stan¬ 
dard  adding  machine  tape. 

METER  INDICATORS  may  also  be  used 
in  conjunction  with  the  system  at 
any  desired  remote  location,  and  is 
merely  plugged  in  to  Control  Unit. 
7"  scale  may  be  calibrated  in  rpm 
or  fraction  of  rpm.  _ 


Berkeley 


Tying  a  coil  oftor  winding  lour  coils  ono 
aitsr  anolhsr  on  a  spocial  S-pioco  bob¬ 
bin 


a  pair  of  .scissors  is  u.sed  to  pick 
up  this  loop  and  pull  it  through. 
The  operator  then  ties  the  coil  at 
that  point,  cuts  the  cord  with  the 
scissors  and  repeats  the  operation 
for  the  next  coil.  When  all  coils 
have  been  tied  at  four  different 
locations  on  each,  a  spin  of  the  wing 
nut  relea.ses  the  bobbins  for  unload¬ 
ing. 

Winding  is  done  by  hand,  one 
coil  at  a  time  while  watching  a 
large  turns  indicator  mounted  on 
the  winding  head.  When  the  re¬ 
quired  number  of  turns  for  a  coil 
is  indicated,  the  operator  flips  the 
wire  over  into  the  next  bobbin 
through  a  notch  in  the  metal  di¬ 
vider  without  stopping  the  machine. 


Coating  Wires  with  Teflon 


A  NEW  technique  for  applying 
'  Teflon  tetrafluoroethylene  resin  in¬ 
sulation  to  bare  wire,  known  as 
three-dimensional  calendering,  has 
i  been  announced  by  Du  Pont.  The 
I  process  involves  feeding  a  number 


of  the  bare  wires,  together  with 


Teflon  powder,  into  the  nip  of  two 


calender  rolls  which  have  been 


grooved  to  permit  passage  of  the 


APPLICATION  ENGINEERING  ASSISTANCE 


The  benefit  of  experience  gained  on  scores  of  BERKELEY  tachometry  installations 


is  yours  for  the  asking.  Our  engineers  will  gladly  assist  you  in  planning  instrumenta 
tion  to  meet  your  specific  needs.  For  details,  please  request  Bulletin  G9. 


wires  and  to  provide  the  pressure 
required  for  the  cold-forming  of 
the  coatings  around  the  wires. 

The  wires  are  fed  through 
straighteners  and  a  series  of 
paralleling  guides  before  entering 
the  bite  of  the  calender  rolls.  Teflon 
powder  is  fed  by  means  of  a  vibra¬ 
tory  hopper  to  the  nip  of  the  rolls. 
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File:  Simmons  LINK-LOCK 


Wh«ii  th«  armtd  forcM  needed  a  positive,  hi^* 
strength  hutening  device  tor  instrument  housings, 
transit  cases,  aiKl  storage  boxes,  Simmons  devel* 
oped  LINK-LOCK.  This  bratid-neu/ device  doesn't  use 
springs,  yet  works  widi  fingertip  pressure  dirough 
a  unique  mechanical  arrangement:  die  vertical 
sliding  latch  is  moved  in  and  out  of  locking  posi¬ 
tion  by  a  disc  routed  with  a  wing  nut  The  futener 
is  immune  to  low  temperatures,  is  easy  to  operate 
even  with  araic  mittens,  furnishes  up  to  430-lb. 
pull-down  pressure.  Open  or  closed,  it  lies  fiat 
against  the  side  of  the  case  it  futens. 


LINK-  LOG  K  may  ba  the  answer  to  your  futening  prd>lem.  If  your  design 
involves  heavy  fiutening  pressures,  watertight  sealing,  high  strength,  resistance  to  im¬ 
pact,  ask  about  link-lock.  Simmons  can  furnish  it  with  special  engagement-latch 
derails,  or  for  operation  by  bolt  or  screwhead  instead  of  wing  nut.  Write  for  LINK-LOCK 
DATA  SHEET  today.  It  gives  complete  derails  and  dimensions.  A  Simmons  engineer  will 
be  glad  to  work  with  you  on  your  fastening  problems. 


SIMMONS  FASTENER  CORPORATION 

1750  NORTH -BROADWAY,  ALBANY,  NEW  YORK 


Simmons 


QUICK-LOCK  SPRING-LOCK  ROTO-LOCK  LINK-LOCK  DUAL-LOCK 
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PRODUCTION  TECHNIQUES 


(contliiMd) 


To  Wind  Coils  of 

INVISIBLE  WIRE 


or  othor  minufo 
procition  oporotions 


where  it  is  cold-pressed  onto  the 
wires  as  they  pass  through.  The 
entire  coated  assembly  is  then 
passed  into  a  sintering  oven  or 
bath  where  the  coatings  are  fused 
at  about  760  F. 

After  the  coatings  are  fused,  the 
entire  assembly  is  taken  through 
rotary  trimming  knives,  where  the 
coated  wires  are  separated  and  then 
reeled  up. 

!  InspeE'ting  Tubes 
I  with  X-ray  Equipment 


At  tht  Hathdwdy  Instrument  Compsmy,  tiny  gelrdmometer 
toils  are  wound  with  wire  to  ^su  thot  it  it  dmost  inritible 
to  the  unaided  eye.  Ingenious  tooling  ond  use  of  on  AO 
Stereoseopie  Mieroseope  assure  fast,  precise  workmanship. 


TImm  uaiqu*  AO  Miaotcopw  provida  two 
complatt  optical  lyttemt  (one  for  each  eye) 
to  enhance  the  perception  of  depth  and  to 
provide  three’dirrtensional  reality  plue  an 
exceptionally  wide  field  of  view.  Unlike 
ordinary  microtcopce,  object*  and  move* 
ments  are  not  inverted.  Instead  they  appear 
in  their  natural  directioo*.  Because  AO 
Stereoscopic  Microscopes  are  unequalled  for 
fabrication,  assembly,  inspection  of  minute 
precision  parts,  they  are  widdy  used  in 
electronics,  metal  workinf,  food  and  many 
other  industrias. 

Let  AO  Stereoscopic  help  you 

achieve  high  predsion  at  low  cost, 
coupon  bdow. 


You  NEED 


Stereoscopic 

Microscopes 


American  Optical 

^  INSTRUMENT  DIVISION 

IKfill  11.  SI*  !••• 


X-roy  photoqroph  ol  Ugh-powor  indna- 
triol  vacuum  tub*  ahows  locallona  oi 
leads  and  elements  inside  OMtol  anode 


Analysis  of  rejects  and  sampling 
inspection  of  costly  finished  vacuum 
tubes  are  being  expedited  with  the 
aid  of  GE  X-ray  equipment,  used 
either  with  photographic  negatives 
or  with  fluoroscopic  screens.  The 
resulting  images  often  reveal  de¬ 
fects  that  disappear  when  the  tut>e 
is  broken  open  for  examination. 


Checking  Phosphor 
Adherence 

A  MODIFIED  laboratory  version  of 
the  ancient  Chinese  water  torture 
is  used  in  RCA's  Marion,  Indiana 
tube  manufacturing  plant  to  check 
the  adherence  of  phosphor  screens 
to  the  base  plates  of  television  pic¬ 
ture  tubes.  Drops  of  mercury  are 
arranged  to  fall  from  a  height  of 
10  to  14  inches  onto  a  dry  phosphor 


American  Optical  Company 
Dept.  J  178 
Instrument  Division 
Buffalo  15,  New  York 
Gsndtmsn: 

Plssss  sand  ms  further  informsdoo  on  AO  Ststsoscopic  Mkrotcopss. 

Signsd . — . 

dirgsniiatioo  . . . . . . 

Addrsss  . . . - . — 

Gty............... . . . . «...  Zoos....- —  Smh— . 
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Talawove’i  MICROPADS 


r  Attenuator  Pads 
^Calibrated  with 
Exceptionol  Accuracy 
— Miniaturiied— 
Frequency  Range— 
dc  through  microwave 
(X  Band)  Low  VSWR 


A  mastorpiece  of  accuracy,  compactnoss  and 
ruggodness — the  versatile  new  MICROPAD  is  ideal 
as  test  equipment  and  is  particularly  suited  for 
Broad  Band  applications  where  accurate  measurement 
and  space  limitations  are  essential. 

These  unique  attenuator  pads  employ  Telewave's 
remarkable  platinum  film  miniature  microwave  resistors. 
Exceptionally  rugged  .  .  .  contain  no  fine  wires  or  delicate 
elements . . .  can  withstand  overloads  of  more  than  100%. 

For  ultra  high*precision  microwave  measurements — specify 
Telewove  MICROPADS.  Write  for  further  details  now. 


SPECIFICATIONS 

Impedtnce _ ..........50  OHMS 

Accuracy _ -0.2  db  calibrated  at 

1, 10. 100  MC  and  1.2. 3, 
4. 5. 6. 7, 8, 9. 10  KMC 

VSWR  Ratio . BMtar  than  2:1  throughout 

antira  frtquancy  rango 

Finish . .  Rhodium  Flash  ovtr  silvtr 

plats  for  optimum  corro¬ 
sion  rasistanco  and 
electrical  conductivity 

Power _ 14  watt  continuous  duty 


Mating  Connector-..*  Mates  with  AN  type 

U6-21B/U  plug  on  ene  end 
and  with  AN  type 
U6-23B/U  inch  at  other 


/■VBHI  TELEWAVi  LABORATORIES,  INC. 

^QQ  Mohrepoliton  Avo.,  BrooMyn  11,  N.  Y. 

REFtESENTATIVESi  Albuquerque  *  AHonte  *  Boston  *  Chicago  *  Cleveland  *  Fort  Worth  *  Konsoi  Cty 


FhtladelpMo 


ELECTRON  ICS  —  September,  1 953 


Weet  more  inferiitatioM?  Use  pest  cord  e«  lest  peee 


PRODUCTION  TECHNIQUES 


(conHniMd) 


MOW! 


UHF  AND  MKROWAVE  MEASUREMENTS 
MADE  EASY  WITH  THE  PRESTO 

MICROWAVE  SECONDARY  FREQUENCY 

STANDARD 

;0-11,000  MC  OUTPUT 


The  PRESTO  Model  100 
Microwave  Secondary  Fre¬ 
quency  Standard  provides, 
for  the  first  time,  a  versatile 
and  relatively  inexpensive 
instrument  to  generate  accur¬ 
ate  test  signals  over  the  ex¬ 
tremely  wide  range  of  50  to 
approximately  11,000  me 
without  any  frequency  tun¬ 
ing  whatsoever.  The  Model 
ItK)  delivers  to  the  50  ohm 
MOOIL  100*  input  of  a  typical  microwave 

Price:  $265.00  f.o.b.  factory  receiver  an  uninterrupted, 

simultaneous  series  of  CW 
signals  spaced  every  100  and  200  me  over  its  complete  frequency  range, 
and  a  .50  me  marker  output  useful  up  to  approximately  9,000  me. 

•  No  frequency  tuning  whatsoever.  USE  IT 


screen  placed  at  a  45-degree  angle 
below. 

The  tests  disclosed  that  under 
certain  conditions,  as  many  as  1,400 
'  mercury  drops  were  required  to 
produce  a  hole  inch  in  diameter 
in  a  screen  utilizing  a  potassium 
sulphate  settling  agent.  In  com¬ 
parison,  some  10  to  20  drops  pro¬ 
duced  a  similar  hole  in  a  screen 
using  barium  nitrate  as  the  settling 
agent. 

Screw-Tightening  Fixture 

A  SPRING-LOADED  metal  fixture 
serves  to  hold  the  molded  plastic 
armature  contact  bracket  of  an  air¬ 
craft  relay  in  position  and  at  the 
same  time  align  the  contact  blades 
accurately  while  they  are  being 
fastened  to  the  bracket  with  slot- 
ted-head  machine  screws. 

The  operator  first  places  six  nuts 
in  hexagonal  molded  recesses  in  the 
I  bottom  of  the  bracket  while  hold- 
I  ing  it  upside  down.  To  keep  the 
nuts  in  while  inverting  the  bracket, 
she  next  places  over  the  bottom  of 
the  bracket  a  metal  bar  having 
aligning  pins.  The  bracket  is  now 
inverted  and  placed  in  the  holding 
fixture,  after  first  retracting  its 
moving  jaw.  The  base  of  the  fix- 
!  ture  is  screwed  to  the  workbench 
i  so  that  the  jaw  can  be  moved  with 
’  one  hand  while  inserting  the 
’  bracket. 

With  the  bracket  in  position,  the 


darken  every  50,  1 00,  200  me. 

005  */•  accuracy  over  range. 

ightweight  and  compact— 8  V2 
b$.,7%"x6"x6Vi". 

Ailitary  quality  standard 
:omponents  used  throughout. 

.ow  power  consumption— 60 
vatts. 

Operates  from  n5V— 50-1750 
:ycle  source. 


*  To  perform  functions  of 
expensive  primary  standards. 

*  To  calibrate  signal  generators. 

*  To  establish  standard 
frequencies. 

*  To  calibrate  and  align  receivers. 

*  To  radiate  test  signals  for  overall 
radar  systems  check. 

*  To  provide  markers  for 
panoramic  displays. 


*  Patent  Applied  For 


RECORDING  CORPORATION 
PARAMUS,  NEW  JERSEY 

Y  PRODUCTS  PI  VISI 


Placing  metal  bar  aqadast  bottom  of 
ormoture  contact  bracket  to  bold  In 
previouely  Inserted  nuts 


Went  mart  intormetiofl?  Um  post  cord  on  lest  pogo. 
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AtITY  -DERENDABILITY  -ACCURACY 


/ 


No  1030 
low  Frequency 
O  Indicator 


No  1030B 
Megohmmeter 


No  1310 
Null  Detector  & 
Vacuum  Tube  Voltmeter 


SEND  FOt  COMPtnt  CATALOG  OF 
FREED  INSTtUMEMTS  AND  TRANSFORMERS 


No  1110A 
IfU  f  ffnrfitot  lridu«t<iri-  - 
B I  >  d  cj 


Decade 

Inductors 


No  1040 

Vocuum  Tube  Voltmeter 


No  1010 

Comparison  Br  dge 


Uk 


ftrm 


Si 


raui  VPITMI  MUTItn 
KILtVOin 


MTT-l  llocklni  otclltotor  or  0.2S/0.2S/0.2S  OJ-1.0 

_ intorotM  coupMof 


IllifllM 

Morotoct 

•.lS/0.» 


■iim 

mu 

mi 

MPT-7  Itockloc  oocillator, 

hilanUft  coopitMf  or 
low  Mowr  output 

0.7/0.7/0.7 

0.S-1.S 

.m 

BUTT 

MPT4  Mocslnc  oocillator, 
latofotoco  coupling  or 
low  Bowor  outDut 

0.7/0.7 

0.S-1.S 

.003 

- n - 3B8 — 

IM*li 

700  DM4 
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When  called  upon  to 

HARNESS  TIME 


NAYDON 


HEAOOUAHTiaS  FOR 


Mathod  oi  utinqi  YaakM  Krawdiirw  to 
tighten  contact  BcrowB  whiln  amoturo 
brackot  It  hold  rigidly  In  }lg  aerowod 
to  bonch 


A.C.and  D.C.  TIMING  MOTORS  •  TIMING  DEVICES 
TIME  OELAY  RELAYS  •  SPECIAL  TIMING  DEVICES 
TIMING  ENGINEERING  SERVICES 


'  three  contact  blades  are  set  into 
i  three  grooves  in  the  fixture,  and 
two  screws  are  started  in  each 
I  blade  by  hand.  With  all  six  screws 
I  positioned,  the  operator  uses  a 
!  Yankee  screwdriver  to  turn  the 
I  screws  into  the  nuts  and  tighten 
I  them.  After  the  relay  has  been 
further  adjusted  to  meet  the  elec- 
I  trical  specifications,  a  dab  of  GE 
glyptol  is  applied  to  each  screw  to 
I  cover  any  mars  made  in  the  plating 
'  by  the  screwdriver.  This  technique 
I  is  employed  in  the  plant  of  Phillips 
i  Control  Corp.  in  San  Juan,  Puerto 
j  Rico. 
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Switch-Soldering  Fixture 

A  SIMPLE  AND  inexpensive  hard- 
!  wood  holding  fixture  is  used  in  the 
Coamo,  Puerto  Rico  plant  of  Caribe 
Aircraft  Radio  Corp.  for  a  variety 
of  subassembly  operations.  A  sin¬ 
gle  conveniently  located  wing  nut 
serves  both  for  repositioning  and 
for  locking  or  releasing  the  subas¬ 
sembly. 

The  base  of  the  fixture  is  a  piece 
of  five-ply  plywood  about  6  by  9 
inchee  in  size.  To  this  is  bolted  the 
;  jigsawed  and  drilled  hardwood  up- 


AT  YOUR  SIRVICi 


Th*  kN«wl«4t«  oimI  •kiP.  of  awr  fi«U  MiginMr*  Mr 

rMMrck  onJ  MfiiiMriiig  fadUliM  ar*  ovoitebl*  te  k«lp  yM 
mIm  Mminf  ikvMm**-  Write  wf  in  4«taM  or  otk  Htot  w* 

•  Raid  MfiiiMr  te  talk  ikiof*  ovor. 

*TaAOKMA«K  Hta.  u.s.  eAT.  orr. 


HAYDON  Mfg.  Co.,  he. 

Subsidiary  of  GENERAL  TIME  CORP. 

.2433  ELM  STREET 
TORRINOTON,  CONNECTICUT 


Wwt  MM*  interiMtlMir  Um  omI  cord  *m  toit  pag*. 


In  th*  field,  HAYDON  maintains  a  staff  of  engineers 
whose  training,  backed  up  by  years  of  experience, 
enables  them  to  help  manufacturers  insure,  insofar  as 
liming  components  can,  the  satisfactory  performance  of 
their  products.  The  entire  staff  and  rapidly  expanding 
plant  facilities  of  HAYDON  ore  devoted  solely  to  the 
production  of  timing  motors,  timing  devices  and  clock 
movements. 


Our  research  and  engineering  staffs  are  constantly  seek¬ 
ing  to  develop  new  and  better  ways  to  harness  time  for 
r'  industrial,  commercial  and  military  applications. 


HAYDON*  specializes  in  a  varied  tine  of  standard  timing 
components  and  custom  engineered  devices  for  volume 
application. 
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SOLID  BRASS 
ELECTRONIC 
HARDWARE 
AND  FITTINGS 


Industrial 
and  Marine 
Applications 


HQPKINS 


(contiiiiMd) 


PftODUCTION  TECHNIQUES 


right.  This  has  holes  at  three  dif¬ 
ferent  heights,  in  which  the  bolt 
■for  the  two-piece  wood  work-grip¬ 
ping  blocks  can  be  inserted.  These 
blocks  are  drilled  to  grip  the  shaft 
of  a  selector  switch  tightly.  The 
work  can  be  rotated  around  the 
shaft,  with  the  switch  indexing 
detents  serving  to  hold  the  assem¬ 
bly  at  any  desired  angle.  The  wing 
nut  arrangement  permits  changing 
the  angle  of  the  subassembly  in  a 
vertical  plane. 


Aisoum 

PRECISION  UNEARITY 
Olv«s  noii«-fr«*,  sharp 
out-put  whan  tubjactad  to 
vibration,  dithar  and 
olhar  anvironmanlol 
conditions,  luggad,  tight- 
waighl,  with  axctusiva 
intarnol  dasign. 


Dual  alcmaal 
comtrwctlen 


Easislonca  Voluas  to 
13.000  ohms/inch,  highar 
in  spacioi  units. 

diom.  for  strokas  up  to  3' 
diom.  tor  strokas  ovar  3" 


Mathod  of  uafasg  hardwood  holding  fbc- 
tura  to  iocUitata  aasambling  and  aoldar- 
ing  aalactor  switch  unit  for  military 
radar  aquipmant 


Eaodily  odoptad 
to  wida  salaction 
of  g  rongas. 

Accuracy:  From 
plus  or  minus 
I  %  at  zaro, 
to  plus  or 
minus  2%  at 
maximum 
occatarotion. 


Chassis  Samples  Shorten 
Training  Time 

To  SHORTEN  the  time  needed  for  get¬ 
ting  a  production  line  up  to  speed 
on  a  new  television  receiver  model, 
Olympic  Radio  &  Television  places 
a  chassis  sample  in  front  of  the  op¬ 
erator  at  each  of  the  60  work  posi¬ 
tions  on  the  line.  Each  chassis  has 
been  partly  wired  so  that  it  looks 
exactly  the  way  it  should  at  its  par¬ 
ticular  position  on  the  line  after  the 
operator  at  that  position  has  com¬ 
pleted  her  assigned  work.  The  parts 
and  leads  to  be  installed  are  clearly 
tagged  with  white  ma.sking  tape. 

Another  advantage  of  this  tech¬ 
nique  is  that  absenteeism  has  less 
effect  on  production.  By  glancing 
at  the  sample  chassis,  the  relief  op¬ 
erator  can  see  exactly  what  must  be 


Sphoricol  Mat  (baN  and  con« 
typ^  RF  fittings  including 
forrulM.  adaptors,  couplings, 
nuts;  rocoptaclos.  otc.  Made 
in  accordance  with  BuShips 
drawing  RI-49A-S01A  for 
UM  wm  floxiblo  motol  host, 
conduit,  tubing,  otc. 

KapU  Mhfry  0m  tlmnUird  •r 
spiekd  tixtt.  L$ft  disemss  ym 
mtwdt/  Writ*  or  pbiu,  todsy. 

HARDWARE  DIVISION 


A  RUeSED,  COMPACT  ACCILEROMITER 

with  intugrol  Polonliomutor  loko-off,  giv¬ 
ing  amazing  accuracy  undnr  advars* 
conditions,  dun  to  th«  ruggnd  construc¬ 
tion.  No  *‘crost-talk". 


SCIENTIFIC  CO. 


1430  Grand*  Vista  Av*.,  los  Ang*l*s  33,  Cotif. 
23  Stillman  $lr**l.  Son  Francisco  7,  California 
1913  Ist  Av*nu*  Soulh,  S«ottla  4,  Washington 
106  East  Abrom  Str«*t,  Arlington,  T*xos 

cASTEIN  IfrtESENTATIVE.  AEIO  ENCINEEIINC  INC. 
Mliw*l*  I.I..  N.y.  .  In*!*n«**lis  •  lollliii*.*  •  M*«tr**l 
Want  mere  information?  Us*  post  cord  on  last  page. 
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FACTORY:  20S2  Lincoln  Ave. 
Aludent,  Calif.  Syernmere  8-1 18S 
ORico*  iM  WASHINGTON.  D.  C. 
■ad  DETROIT 


HUMI 

*HREY  UNEAte 

POTEN 

TIOMETER 

-hav  oscillograph 


'5?pe 


Qwantifsilv*  analyiit  •! 
|mIm  wiili  omplttud*  (oUbra* 
tiM  Ham  •Hiiwiiit  ^wIm  t* 
b«  1.1  veils.  Inisrnally 
isesrets^  blanking  morksrs 
inrfkoH  10  Msoc  puls*  wMtb. 


Triggof  awlpvl  pvlsa. 
nolly  ganaratad  amplitwda 
calibratian  standard  indU 
solos  110  p^  voHs. 


Performance  and  versatility  you  would' 
expect  only  in  a  larger,  heavier  laboratory- 
bench  instrument  —  niggedness  and 
dependability  geared  to  the  requirements  of 
field  use  —  portability  that  will  revolutionise  your 
field  servicing  techniques  —  these,  and  many 
other  features  combine  to  make  up  the  new  Du  Mont 
Type  301-A  cathode-ray  oscillograph. 

The  new  Du  Mont  301-A  has  been  designed 
for  field  test  and  maintenance  of  airborne 
equipment,  computers,  microwave  relays,  and 
all  other  field  or  laboratory  applications 
requiring  a  quantitative,  tvide-band  oscillograph. 


PRICK  •OSS'" 


SPtCinCATIONS 


*Also  ovoiloblo  whb 
“foggsdlsod**  tobos 

@•985 


CATHOOt-tUkY  TUU  -  TigbMoloranco  Do  Mom  Typo  3Wft{ 
ovoroH  occolorolion,  1400  volls. 

VtKTKAl  OCFlfaiOM-DonosKon  foclor;  0.2S  p-p  volM/insb. 
SInosoldal  Irogoonsy  Rosponso:  down  nol  moro  Ibon  30%  al 
10  cps  and  4  me.  Rlso  Timo:  0.00  msoc  max.  UnsKslorlod  Doflos* 
Mon:  3  bickos  minimam.  Signal  Doloy:  b«ill-in  doloy  of  045  psos. 
UMffAK  TIMt  BASt  —  Swoop  Kongo:  drivon  swoops  only,  con. 
Mn 000 sly  vorloblo  in  doroMon  from  300,000  psoc  lo  10  psoc. 
Moximom  Swoop  Spood:  04S  inebos/psos. 
rUQOn  MNnUrOR-tovoiloblo  m  from  ponol)  Kongo: 
4S.5500  cps.  KIso  Tbno:  loss  Mwn  04  psoc.  DoroMon:  1-3  psoc 
approx. 

VOlTAQt  CAUBHATION  -  AHonoolor  b  coHbrolod  lo  0.3.  1, 
3.  10,  30,  and  100  volH/inch.  Kroebion  ±3%.  CoKbrolor  oolpol 
^i^r^silo^ll^r  ^sl  fr^i^il  ^i^s^rol. 


riMI  CAUBHATION  -  Slonking  morkors  mt  10,000,  1000,  100, 
10,  and  1  psoc  imorvab.  Acewmey  ±5%.  AvaUnUo  ml  front 
ponol. 

niMAHY  AOWCR-11S  volls,  50-1000  cps.  110  woMs.  Standby 
boolor  15  woHs. 

HHYSICAl  CHARAafRISriCS^Two  prolocMvo  bondlos  on  front 
ponol,  carrying  bondlo  on  lop  of  cobinm;  swpporMng  foot  for 
instrornom  foids  wndor  cobinot.  Sbo:  Msigbt,  OVb**!  widlb,  01b*'l 
doplh,  15%":  woigbl,  30  Hts.  complsts,  171<^  lbs.  witboot  covor 
ond  occossorios. 

ACCSSSORirS  SVPfUCO  -  CoKbrotod  scolo,  fMlor:  CABUS,  4* 
and  0',  lorminotod  in  KNC  connoctors;  inpot  torndnoMon,  75  obm, 
pl«g4n  odoptor;  TROKB,  CoMnds  fsKowor,  Knoolvo,  Ootoctor. 
Adopters  (3),  KNC  lo  binding  post.  (Krobos,  coMos  and  tsmd 
noMons  fit  hi  protocMvo  covor.) 


SUMONI 


Write  to  Technical  Sales  Department 
for  301-A  Bulletin. 


Instrumant  Dhrisien,  Allan  B.  De  Meat  Loberoterlas,  Inc,  760  MeemflsM  Are.,  CWten,  N.  J. 
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Wost  more  inlormolieii?  Ui«  post  card  e«  lost  page. 
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You  Can  Speed  Production-Une  Soldering 
with  New,  Active,  Non-Corroshre  RTS  200 


Federated  Metals’  new  RTS  200  rosin  core  solder  has  proved 
in  production  operations  to  be  5  ways  better  than  ordinary 
rosin  solders : 


STABLE  FLUX — experience  of  over  one  year  with  the 
type  flux  used  in  RTS  200  shows  that  it  is  just  as  active 


after  standing  as  when  used  immediately.  If  you  store 
RTS  200  for  extended  periods,  you  need  not  worry 
about  its  stability,  as  you  do  with  ordinary  solders. 

I  Try  this  new,  industry-tested  active  solder  today,  k 
t  Available  in  a  variety  of  wire  sizes,  compositions  M 
m  and  quantities.  For  information  see  your 
In  distributor  or  write  any  one  of  Federated’s 
14  plants  or  22  sales  offices  across 
the  nation.  There  is  one  near  you. 


I  PRODUCTION  TtCHNIQUES  (cmHsmS) 


done  at  that  poaition. 

I  At  the  end  of  a  production  run, 
I  the  last  units  to  go  down  the  line 
are  the  samples  themselves.  There 
I  is  thus  no  waste  of  parts  through 
using  the  technique,  and  no  need  to 
make  individual  drawings  or  in¬ 
struction  sheets  for  each  work  posi¬ 
tion. 

Experienced  key  workers  are  used 
to  prepare  the  samples  before  the 
line  is  in  operation.  This  work 
serves  as  a  check  on  balancing  of 
I  the  line  and  often  reveals  possible 
'  improvements  in  production  plan- 
I  ning. 


Electronic  Counter  Aids 
Adjustment  of  Relays 

The  time  elapsed  from  deenergiz¬ 
ing  of  a  relay  to  the  closing  of  the 
I  back  contacts  is  adjusted  to  within 
20  thousands  of  a  second  of  the  cri¬ 
tically  precise  value  of  0.110  second 
with  the  aid  of  a  Berkeley  Model 
410  electronic  counter,  as  a  regular 
production  operation  in  the  Union 
City,  N.  J.  plant  of  Keystone  Prod¬ 
ucts  Co.  Corrections  are  made  by 
adjusting  the  position  of  an  arm. 

Release  of  the  solenoid  voltage  is 
I  utilized  to  open  an  electronic  gate. 

This  allows  pulses  from  a  1,000-cps 
,  generator  to  go  to  the  counter. 
Counting  continues  until  the  relay 
armature  has  released  far  enough 
for  the  back  contacts  to  touch  and 
restore  the  bias  on  the  counter.  This 
stops  the  count.  The  operator  then 
'  reads  the  count  in  thousands  of  a 
second  and  makes  adjustments  if  it 
i  is  out  of  tolerance. 


Msthod  of  sdinottaie  nloy  oflor  mooo- 
lulaq  rolooM  Ubm  with  aloctroolc  eotm- 
tor  and  ilqnal  qmmtatot 


30%  GREATER  SPREAD— by  test  the  spread  of  RTS  200 
is  30%  greater  than  that  of  conventional  rosin  core  solders. 


4  TIMES  FASTER  OXIDE  PENETRATION— oxide  films 
and  corrosion  products  on  the  parts  you  are  soldering  need  not 
slow  down  operations.  RTS  200  pierces  these  retarding  agents 
4  times  faster  than  ordinary  solders. 


NON-CORROSIVE — despite  the  exceptional  activity  of  the 
RTS  200  flux  at  soldering  temperatures,  there  is  no  harmful 
corrosive  residue  when  tested  under  the  high  humidity  condi¬ 
tions  of  mUitary  specification  MIL-S-6872. 

NON-TOXIC — the  chemicals  used  in  RTS  200  flux  are  com¬ 
monly  used  in  industry  and  have  no  toxicity  factor  whatsoever. 
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Let  Our  Family  of  Products  Help  Yours 


How  to  Get  Mkrowove  Components 
You  Con  Trust  _ 


PMco  Xb  bond  Rigid  Component*  rocolving  iwopb 
frogooncy  ditcrimlnotlon  lo«t*. 


Microwave  components  are  not  costly  in  relation  to 
the  whole  job.  But  they  can  make  or  break  the  performance 
of  a  sizable  investment  once  they  are  installed.  It  is,  there¬ 
fore,  imperative  to  see  that  your  microwave  components 
are  built  and  checked  precisely  to  your  drawings  or  specific 
cations  by  a  manufacturer  who  has  the  knowledge,  experi¬ 
ence,  and  facilities  to  meet  these  requirements. 

When  you  specify  Titeflex  Waveguides  and  com¬ 
ponents  you  can  be  confident  of  top  craftsmanship  in 
manufacture.  You  can  be  sure  Titeflex  will  meet  your  specs 
or  drawings  before  shipment.  Only  testing  facilities  as  com¬ 
plete  as  Titeflex  maintains  could  give  you  this  assurance. 

Titeflex  inspection  often  saves  you  the  time  and  cost 
of  duplicate  inspection.  It  is  the  final  step  in  the 
production  of  custom-engineered,  precision- 
manufactured  microwave  components. 

Titeflex  engineering  and  production 
facilities  are  available  to  help  you  solve  your 
Microwave  problems  from  original  design 
to  final  production. 

Hov*  yo«  tW*  catalog  of  THatla*  mkrowava  compo- 
nontit  U«a  coopon  bi  landing  for  your  froo  copy. 


MRIIng  tha  nibbar-llk#  compound  which  I*  lubiaqvanHy 
moMod  ovorTItaflax  SoiUbla  wovogulda*  to  protoct  thorn. 


Want  mor«  intarnrationt  Un  pott  cord  on  lost  pog«. 
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NEW  PRODUCTS 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  WILUAM  P.  O'BRIEN 


Control,  Testing  and  Measuring  Equipment  Described  and 
Illustrated  .  .  .  Recent  Tubes  and  Components  Are  Corered  .  .  . 
Forty-Five  Trade  Bulletins  Reviewed 


Electrons  At  Work 


Production  Techniques  . .  262 

Plants  and  People . 378 

New  Books . 428 


trical  characteristics  and  complete 
isolation  from  adjacent  circuitry. 
Design  of  the  diodes  consists  es¬ 
sentially  of  a  small,  low-loss  cera¬ 
mic  case  into  which  two  end  caps 
are  threaded.  Metallization  of  the 
case  surfaces  allows  vacuum-tight 
ceramic-metal  seals  to  be  made. 
The  specially  treated  germanium 
pellet  and  tungsten  whisker  are 
precisely  adjusted  for  optimum 
performance  by  use  of  force 
fitting,  knurled,  nickel  pins.  Use 
of  nickel  terminal  pins  and  flexible, 
tinned  leads  permits  the  unit  to  be 
either  clipped  into  spring  holders 
or  soldered  directly  for  circuit 
applications. 


Backtalk 


ing  them  to  current  or  voltage 
measurements.  Relays  and  control.s 
are  provided  for  starting  the  in¬ 
strument  automatically  by  overcur¬ 
rent  in  1  cycle,  and  stopping  it  after 
a  predetermined  interval  or  after 
the  fault  has  cleared.  Bulletin 
GEC-396  gives  complete  informa¬ 
tion  on  the  unit. 


POTENTIOMETERS 

are  mounted  in  tandem 

Ohmitf:  Mfg.  Co.,  4835  Flournoy 
St.,  Chicago,  Ill.,  is  now  offering 
the  Dual  type  AB  molded  composi¬ 
tion  potentiometers,  consisting  of 
two  units  mounted  in  tandem  and 
controlled  by  the  rotation  of  one 
shaft.  These  2-watt  units  are  de¬ 
signed  for  industrial,  laboratory, 
and  radio,  tv  and  electronic  service 
applications.  The  resistance  ele¬ 
ment  is  a  thick,  solid  molded  ring, 
heat  treated  under  pressure — not  a 
sprayed  film  or  paint-type  resistor. 
Seven  resistance  values  are  avail¬ 
able,  ranging  from  10,000  ohms  to 
1.0  megohm. 


RECORDER 

has  many  marking  styli 

Hogan  Laboratories,  Inc.,  155 
Perry  St.,  New  York  14,  N.  Y.,  is 
offering  the  RX-30  series  of  multi¬ 
stylus  recorders  that  can  record 
simultaneously  on  a  large  number 
of  fixed  styli  across  a  chart  9i  in.  in 
width.  The  recording  medium  used 
is  Faxpaper,  a  current-sensitive 
electrolytic  recording  paper.  B'e- 
cause  of  its  wide-range  half-tone 
characteri.stiC8,  this  paper  makes 
possible  the  gathering  of  additional 
information  in  each  marking  chan¬ 
nel  by  means  of  variable-density 
recording  techniques.  The  recorder 
is  supplied  with  a  single,  fixed 
chart-advance  speed,  but  this  speed 
can  be  chosen  from  several  differ- 


^  “"m  OSCILLOGRAPH 

ii  records  automatically 

General  Electric  Co.,  Schenec- 
GERMANIUM  DIODES  Udy  6,  N.  Y.  hw  announced  a  new 

ore  yocuom-tighr  sealed  7-element  .utomat.c  oMilloKraph 

^  for  recording  power-system  dis- 

Bomac  Laboratories,  Inc.,  Salem  turbances  and  photographically  re- 
Road,  Beverly,  Mass.,  has  devel-  cording  preselected  magnitudes, 
oped  a  new  line  of  germanium  di-  wave  shapes  and  phase  relations, 
odes  featuring  vacuum-tight,  mois-  Type  PM-13  oscillograph  has  seven 
ture-resistant  seals,  us  well  as  ex-  permanent  magnetic,  fluid-damped 
treme  mechanical  stability.  Use  of  galvanometers  with  a  separate 
a  ceramic  ca.se  insures  stable  elec-  shunt  and  resistor  unit  for  adapt- 
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When  the 


[ure  tubes  of  finest  * 

IBt  has  again  to  Sylvania  .  .  .  the 

leVer  jg  MualjPl^icture  tube  production. 

more  meets  the  industry's  demands  .  .  .  this  time 
f^een  aluminized  tube.  New  moss  production  techniques 
INd  50,000  square  feet  of  specialized,  new  facilities,  at  Sylvania's 
great  Seneca  Falls,  New  York  plant,  assure  unbeatable  quality  and 
immediate  availability  of  the  much-wanted  type  24CP4A. 

Thus  once  again  the  television  industry  finds  Sylvania's  know-how 
in  quality  mass  production  provides  a  new  television  picture  tube  by 
which  all  future  standards  may  be  set.  For  further  information  on 
the  24CP4A,  see  your  Sylvania  representative,  or  write  to 
Sylvania  Electric  Products  Inc.,  Dept.  3R-3008,  1740  Broadway, 

New  York  19,  N.  Y.  '' 


LIGHTING  •  RADIO 
ELECTRONICS 
TELEVISION 


In  Conoda;  Sylvania  Cloclrk 
(Canada)  lid.,  Univartity  Tawof  Iwilding 
St.  CatHofin*  St.,  Montreal,  f.  Q. 


Wont  mere  informattoal  Um  post  card  on  loit  pof*. 
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ent  speeds  available  to  best  suit  the 
use  to  which  it  may  be  put.  The 
number  of  styli  may  also  be  varied 
to  meet  requirements.  A  400-ft  roll 
of  Faxpaper  will  feed  the  recorder 
for  20  minutes  of  operatinfr  time. 


TRANSISTOR  TESTER 

for  factory  and  laboratory 


Electronic  Research  Associates, 
Inc.,  Box  29,  Caldwell,  N.  J.  Model 
TT-11  transistor  tester  provides  a 
means  of  testiner  transistors,  diodes 
or  other  semiconductor  devices  on 
a  direct-readine:  “go  no-go”  basis. 
The  unit  tests  npn,  pnp  junction 
and  point-contact  transistors  and  is 
not  obsoleted  by  new  transistor 
types.  Both  static  and  dynamic 
tests  are  performed  and  results  are 
independent  of  voltage  and  temper¬ 
ature  variations.  These  features 
together  with  its  simplicity  of  oper¬ 
ation  make  the  device  particularly 
suitable  for  both  lab  development 
work  and  factory  production.  The 
tester  utilizes  a  bridge  method  for 
comparing  the  characteristics  of 
the  unknown  with  known  reference 
transistors. 


HEATER  RECTIFIER 
reduces  hum  in  amplifiers 

Vector  Electronic  Co.,  3362  San 
Fernando  Road,  Los  Angeles  65, 


Calif.  The  small  rectifier-ftlter 
circuit  shown  here  was  developed 
especially  for  reducing  hum  by 
supplying  d-c  heater  current  to  the 
first  stage  of  low^evel  amplifiers. 
It  is  provided  with  an  octal  plug 
for  convenient  mounting  and  oc¬ 
cupies  a  space  above  the  chassis 
only  11  X  li  X  4  in.  Since  its  rated 
input  voltage  is  6.3  to  7.5  v  a-c,  the 
device  can  be  connected  directly  to 
the  available  a-c  filament  supply. 
It  provides  up  to  0.3  ampere  d-c,  the 
d-c  output  voltage  being  about  85 
percent  of  the  a-c  input  voltage  at 
0.3-ampere  load,  95  percent  at  0.15- 
ampere  load.  Filtering  is  adequate 
to  reduce  the  a-c  con^nent  in  the 
load  over  20  dh? 


RADIATION  SWITCH 

provides  tube  protection 


Federal  Telephone  and  Radio 
CORP.,  Clifton,  N.  J.,  has  available 
a  new  overload  radiation  switch 
that  provides  complete  protection 
against  tube  failure  due  to  anode 
overheating.  Designed  especially 
to  protect  radiation-cooled  trans¬ 
mitting  tubes  from  damage  caused 
by  excessive  plate  dissipation,  it 
will  operate  with  any  tube  whose 
radiant  energy  density  at  the  bulb 
surface  is  greater  than  1  w  per 
square  in.  Rugged  and  easy  to  in¬ 
stall,  the  device  is  resistant  to  shock 
and  vibration,  has  positive  snap  ac¬ 
tion,  and  can  be  readily  adjusted  to 
the  desired  operating  level.  It  is 
also  capable  of  controlling  sizeable 


currents.  The  unit  is  actuated  en¬ 
tirely  by  (direct)  radiant  energy 
and  is  essentially  unaffected  by  am¬ 
bient  temperature  changes  over  a 
range  of  —20  to  -f-lOOC. 


SUPERHET  RECEIVER 
for  540  kc  to  31  me  range 


Hammarlund  Mfg.  Co.,  Inc.,  460 
W.  34th  St.,  New  York  1,  N.  Y., 
has  introduced  the  HQ-140-X  gen¬ 
eral  purpose  superheterodyne  com¬ 
munications  receiver.  The  unit  has' 
a  continuously  tunable  frequency 
coverage  of  from  540  kc  to  31  me 
(655  to  9.7  meters)  in  6  convenient 
bands,  and  includes  a  self-contained 
power  supply.  Band-spread  tuning 
is  available  on  the  4  higher  fre¬ 
quency  ranges,  with  direct  calibra¬ 
tion  for  the  80,  40,  20,  15  and  IO¬ 
meter  amateur  bands.  Full  use  of 
the  receiver’s  high  sensitivity  is 
available  for  reception  of  even  the 
weakest  stations  because  of  in¬ 
herently  high  signal-to-noise  ratio 
and  the  Hammarlund  noise  limiter. 


TOTALIZING  SCALE 
relays  data  to  IBM  units 


Industrial  Electronic  Engi¬ 
neers,  3973  Lankershim  Blvd., 
North  Hollywood,  Calif.  A  recently 
developed  electronic  conversion 
unit,  tbe  ETS-7,  records  net  weight 
readings  directly  from  any  dial 
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in  recorded 
sound 


columbi 


Americans  leading  phonograph  record  manufacturers  use 

qildiotcip#** for  the  original  sound 

and  andicrcliscs*  for  the  master  recording 


No  ONE  listens  to  recorded  sound  with  a  more  critical  ear 
than  the  professional  recordists  who  make  America’s  finest 
phonograph  recoil  Here  there  can  be  no  compromise  with 
quality.  « 

Thai’s  Why  it’s  significant  that  so  many  of  them  repeatedly 
specify  Audiotape  and  Audiodiscs  to  meet  their  most  exacting 
requirements.  For  example,  it  was  found  that  29  of  the  30 
best  selling  records  of  1952  were  made  from  Audiodisc 
masters.  And  over  43%  were  first  recorded  on  Audiotape 
before  being  transferred  to  the  master  discs. 

Remember  -  you  get  this  same  superlative  sound  by  using 
Audiotape  and  Audiodiscs  in  your  recording  work. 

Q  »acla«M  Uad*-mmk  •)  CaUmhU  £•■(  flmyirng  ~  Utf.  VJ.  fat,  0§. 

•  Trait  Mark.  AaHadiact  art  aamaajaetarai  <ii  tka  VJ^. 
under  exetuaiie  Utanae  fram  PYRAL,  S.A.R.t.,  Pmria 


Wost  iMTC  iMfermation?  Um  pott  card  as  latt  papa 
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NEW  FWDUCTS  (contiinKd) 

scale  and  enters  the  information 
into  IBM  units  or  other  business 
machines.  The  ETS-7  controls  con¬ 
veyor,  monorail,  or  hopper  de¬ 
livery  across  scales;  records 
weight  readings  as  fast  as  one 
unit  per  second.  Weights  are  item¬ 
ized,  subtotaled  and  totaled  as  de¬ 
sired;  printed  automatically  on 
tape  or  business  form.  Typical 
uses  of  the  unit  are  in  controlling 
batching  preparations,  preparing 
freight  invoices,  and  recording  net 
weight  in  production  runs. 


1  AW  THE  SALES  lAANAaEH 
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TRANSFORMER  PANEL 

available  in  three  models 


Spencer-Kennedy  Laboratories, 
Inc.,  186  Massachusetts  Ave.,  Cam¬ 
bridge  39,  Mass.  Series  303  trans¬ 
former  panels  are  designed  to  be 
used  with  the  series  300  variable 
electronic  filters  when  a  600-ohm 
impedance  is  required.  They  can 
also  be  used  when  it  is  necessary 
to  go  from  a  10,000-ohm  impedance 
to  a  600-ohm  impedance.  The  trans¬ 
formers  on  each  panel  are  arranged 
to  provide  either  grounded,  floating 
or  balanced  connections.  The  se¬ 
ries  300  come  in  three  models:  the 
303A  provides  one  600-ohm  output ; 
the  303B,  two  600-ohm  outputs; 
and  the  303C,  two  600-ohm  inputs 
and  two  600-ohm  outputs. 
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PRECISION  COUNTER 

for  production  or  lab 

Hewlett-Packard  Co.,  395  Page 
Mill  Rd.,  Palo  Alto,  Calif.  Model 


THI  SIX  lASIC  — 

SIGMA  KlAYS 

Not  forolflfl  prodiKtt,  but  no*  Mootrotod  unco 
robroory  SI,  t9SI .  (ad*J 
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You  are  looking  into  the  COOLING  END 
of  a  television  tube  exhaust  oven. 


We  all  know  about  controlled  heating 

but  STEINER-IVES  OVENS  have 
CONTROLLED  COOLING  as  well. 
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aEET  METAL 
FABRICATION 

BY 

KfUK-BLun 


NEW  rtODUCTS  (cMtiaMd) 

622B  all-purpose  precision  counter 
provides  frequency,  period  and 
time-interval  measurements  over  a 
bro^d  range.  The  instrument  meas¬ 
ures  time  from  10  (isec  to  27.8  hr. 
counting  is  available  over  periods 
of  1/1,000,  1/100,  1/10,  1  and  10 
'seconds  or  multiples.  Time  of  dis¬ 
play  can  be  varied  to  any  duration, 
counts  are  automatically  reset  and 
action  is  repetitive.  Results  are 
shown  in  cps,  kc,  seconds  or  milli¬ 
seconds.  The  522B  may  be  used  to 
measure  or  count  production  quEin- 
tities,  nuclear  radiations,  rps  and 
rpm,  power-line  frequencies  to  high 
accuracies,  weight,  pressure,  tem¬ 
perature  and  acceleration  at  remote 
points,  very  low  frequencies,  oscil¬ 
lator  calibration  and  pulse  repeti¬ 
tion  rates. 


CHittoet 

'MCa 


VntITI  FOR 
NiW 

BULLITIN 

This  40 
ctawrakamlv* 
tkewt 
ly^cat  tMMfiM 
^  Kirk  S  SlM 
E«kriciMo«,  cMi- 

attc 

imaiaC  IfMi 
■■H  to  toowoiidt. 


Whatever  your  requirements  in  sheet,  plate  and  alloy  fabri¬ 
cation,  Kirk  &  Blum  can  produce  for  you  .  .  .  economically 
and  quickly. 

Complete  facilities  to  capacity  for  square  and  rotary 
shearing,  braking,  forming,  rolling,  punching,  riveting, 
welding,  grinding,  drilling  and  finishing  sheets  and  light 
plates  and  structurals. 

For  complete  details,  write  for  literature  on  fabrication 
facilities  and  experience  or  send  prints  to: 

THE  KIRK  AND  RIUM  MANUFACTURING  COMFANY 
3211  FORRRR  STRiET  e  CINCINNATI  9,  OHIO 


EXPLOSION  CHAMBER 

has  new  safety  features 

Bowser  Technical  Refrigeration, 
Terryville,  Conn.,  has  announced 
an  improved  type  of  explosion 
chamber  designed  to  fill  the  testing 
needs  of  manufacturers  of  idl  types 
of  airborne  electrical  or  electronic 
equipment.  It  incorporates  many 
new  safety  features  as  well  as  ad¬ 
vanced  operating  facilities.  Among 
the  new  safety  features  are:  auto¬ 
matic  fuel  metering,  which  elimi¬ 
nates  the  hazards  of  manual  meter¬ 
ing,  and  a  specially  designed  tank 
constructed  in  accordance  with 
ASTM  standards.  Advancements 
in  operational  design  include  a  spe¬ 
cial  ignition  circuit  whereby  firing 
of  the  gaseous  atmosphere  is  possi¬ 
ble  at  any  altitude  up  to  70,000  ft. 
A  sturdy  climb  and  dive  valve  is 
tied  into  the  vacuum-pump  system 
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130“  C. 


Laboratory  tested  for  retention  of  flexibility 
and  original  rated  electrical  protection  after 

130  C°-  1500  hours 
150  C°-  500  hours 
160  C°-  24  hours 
232  C°  -  3  hours 


BH  ”649”  is  a  braided  Fiberglas  sleeving  coated  with  an  improved 
vinyl-chloride  formulation.  Available  in  all  standard  sizes  and 
colors,  in  grades  A-1  (7000V.),B-1  (4000  V.)  andC-1  (1500V.). 
Send  for  data  sheets  and  samples  from  current  produaion. 


Another  Bentley,  Harris  First! 


Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 

Address  Dept.  E-9 


WITH  IMPROVED 

B  H  649 


*BH  Nao-FrartD(  Ftb«r(lu  Slecrlnft  ire  nude  bjr  in  excliuliri  Bentlcr,  Harrlf  procni  <U.  S.  Pit.  No.  3303530),  "Plberflu”  if  Ref.  TM  at  Owont-Coratnf  Plborglif  Carp. 
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I  NEW  PRODUCTS 


(continued) 


80  that  desired  altitudes  can  be 
quickly  simulated,  and  viewing  win¬ 
dows  permit  observation  of  equip¬ 
ment  undergoing  test. 


I.  PULL  EXTENSION  -  Cenlinuout 
bolt  bearing  action  permits  smooth, 
non-jor  chassis  removal.  Locks  in 
fully  estended  position,  mutt  be  un¬ 
locked  to  return. 


Why  put  up 

with  this  costly, 
time-wasting  step 

any  longer?. 


CURVE  TRACER 

for  both  transistor  types 

Magnetic  Amplifiers  Inc.,  632 
Tinton  Ave.,  New  York  55,  N.  Y., 
announces  production  of  a  new 
automatic  transistor  curve  tracer. 
It  is  recommended  for  designing 
transistor  circuits,  comparing 
matching  and  selecting,  detecting 
anomalies,  studying  the  effects  of 
temperatures,  age,  normal  usage, 
overloading  and  detecting  failures 
and  their  causes.  The  unit  tests 
npn,  pnp,  junction  and  point-con¬ 
tact  transistors  and  features  flexi¬ 
bility  of  design  to  accommodate 
new  types  as  produced. 


Design 

accessibility 


2.  PIVOT  RELEASE  -  Withdrawing 
ruluotu  redt  diiungogut  Ihum  from 
quadrant  muchoniim,  unoblui  pur- 
fuctly  boloncud  unit  to  bu  tiltud  by 
limply  railing. 


into  you 
eqnipment 


When  repairs  and  maintenance  of 
electronic  equipment  are  needed. 

wasted  time  costs  money! 
Alert  manufacturers  have  totally 
eliminated  the  laborious  step  of 
fretting  at"  vital  components 
by  installing;  Grant  Industrial  Slides. 
Is  your  equipment  mechanically 
up  to  its  high  electronic  standards? 

If  not.  Grant  offers  you: 
Stock  Slides.  A  great  variety  of 
types,  suitable  for  most  needs 
available  for  immediate  delivery. 
Custom  Slides.  Our  engineering  staff 
will  assist  you  at  your  plant 
and  develop  slides 
that  fit  your  requirements  perfectly. 


3.  4S*  PIVOT  -  Unit  locki  in  45 
dugruu  or  90  dugruu  position,  Spu- 
ciol  pivotud  poiitioni  con  bu  ob- 
lolnud  to  flt  individual  ruquirumunti. 


4.  PULL  TILT  —  Mointunoncu  and 
rupoiri  uoiily  modu.  Accuti  to  com- 
ponunt  it  goinud  in  o  fuw  lucondt. 
Spuciol  llidui  con  providu  plui  or 
minui  90*  tilt. 


SEALED  CAPACITORS 

in  molded  plastic  cases 

Astron  Corp.,  255  Grant  Ave., 
Ejist  Newark,  N.  J.,  is  producing 
the  Blue-Point  capacitor,  a  new 
concept  in  the  design,  construction 
and  performance  of  molded-plastic 
paper  capacitors.  These  capacitors 
are  permanently  sealed  ,  against 
heat  and  moisture  by  means  of  a 
special  solid  glasslike  thermoset¬ 
ting  bond  that  becomes  an  integral 


Giant  Industrial  Slides 


W rite  for  our  complete  Industrial  Slide  Catalog. 
Grant  Pulley  and  Hardware  Corporation 
31-73  Whitestone  Parkway,  Flushing,  New  York 


r 
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OW  ARE  YOUR  COMMUNICATIONS  ? 

Do  the  booklets,  pamphlets,  and  manuals  you  use  really  work  for  you? 
Are  these  vital  publications,  that  tell  the  story  of  your  products  and  your^ 
company,  as  effective,  readable,  well  designed  and  illustrated  as  they  can 
be?  Today  more  than  ever,  your  entire  operation  is  judged  by  each  annual 
report,  employee  manual,  and  public  relations  piece  that  you  produce. 
Have  you  examined  your  communications  lately?  If  you  have  any  doubt 
as  to  the  impact  of  your  instructional  and  promotional  literature, 
remember  .  .  . 

COMMUNICATION  IS  OUR  RUSINESS 

For  a  good  many  decades  McGraw-Hill  has  stood  for  complete  coverage 
in  the  business  literature  field.  Now  the  McGraw-Hill  Technical  Writing 
Service  offers  a  new  approach  to  your  publication  problems  —  an  inte¬ 
grated  writing,  editing,  illustrating,  and  printing  service  for  the  custom 
production  of:  instruction  manuals,  product  bulletins,  training  aids, 

INDUSTRIAL  RELATIONS  LITERATURE,  ANNUAL  REPORTS.  COMPANY  HISTORIES, 
PROCEDURAL  GUIDES  and  Other  collateral  literature.  More  than  150  editorial 
and  graphic  experts  are  at  your  disposal,  ready  to  prepare  high-quality 
material  to  your  own  or  government  specifications.  Save  time,  save  money 
.  .  .  and  make  your  communications  workl  Let  our  staff  be  your  staff  for 
technical  and  business  publications. 

McGraw-Hill  Book  Co.  TECHNICAL  WRITING  SERVICE 

Write  or  phone  Technical  Writing  Service,  McGraw-Hill  Book  Co.,  Inc. 

330  West  42nd  Street,  New  York  36,  N.  Y.  •  LOngacre  4-3000 

This  service  is  available  through  ad  agencies. 
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NEW  PItODUCTS 


(continued) 


part  of  the  case.  The  Blue-Point 
bond  also  locks  in  the  leads  so  that 
they  cannot  be  pulled  out  Neither 
lead,  bond  nor  case  is  affected  by 
flame  or  soldering-iron  heat,  re¬ 
gardless  of  how  close  they  are  ap¬ 
plied.  The  capacitors  are  mineral- 
oil  impregnated  for  continuous 
operation  at  85C  and  extremely 
stable  operation  over  a  wide  tem¬ 
perature  range.  The  capacitors  are 
produced  in  all  popular  ratings  and 
sizes. 


MAJOR 

COMPUTER 

INSTALLATIONS 

ARE 

POWERED  BY 


REGULATED 

RECTIFIERS 


WAVEGUIDE  LOADS 

are  movable-tunable 


PEC  615  Series. 


Technicraft  Laboratories,  Inc,, 
Thomaston-Waterbury  Road, 

Thomaston,  Conn.,  has  introduced 
new  devices  that  provide  essentially 
perfect  low-level  waveguide  loads. 
Readily  adjustable  to  a  vswr  not 
exceeding  1.001,  precision  of  ad¬ 
justment  is  limited  by  the  sensitiv¬ 
ity  of  the  measuring  equipment 
with  which  they  are  used.  Cur¬ 
rently  available  are  model  L76A 
for  use  with  WR-159  and  model 
164A  for  use  with  RG-52/U  (WR- 
90)  waveguides.  Also  available  are 
WR-159  waveguide  termination, 
model  T75A,  incorporating  the 
L76A  load;  and  model  T64A,  WR- 
90  termination,  incorporating  the 
164A  load. 


Accuracy  and  reliability  are  the  main  reasons!  PEC  615  models 
have  already  passed  "on  the  job"  tests— assuring  trouble-free  power  supplies  for 
various  sections  of  many  of  the  larger  electronic  computer  installations.  In  addition, 
it  was  found  that  only  a  small  amount  of  maintenance  was  needed.  Space-saving, 
functional  design  accounts  for  much  of  this  economy. 

For  complete  specifications,  write  for  Bulletin  No.  1 09  today. 


PECO  Q44Atom 
REGULATED  RECTIFIERS 


SPECIAL  FEATURES 


•  Each  power  supply  Is  Insulated  from 
ground  so  that  either  polarity  may  be 
grounded  as  required. 

•  Each  power  supply  is  equipped  with  a  ^ 
"high-low"  protective  system. 

•  All  tubes  used  are  operated  at  conserva¬ 
tive  ratings  to  provide  long-life,  with  a  mini¬ 
mum  of  maintenance. 

•  At  the  time  of  starting,  the  voltage  is  auto¬ 
matically  applied  and  slowly  raised  to  the 
operating  condition  to  protect  the  tubes  and 
condensers. 

•  Puses  are  provided  in  each  thyratron  tube 
plate  lead  for  maKimum  protection. 


To  meet  the  requirements  of  closely 
reguloted  and  filtered  rectifier  type 
power  supplies,  where  the  total  amount 
of  power  is  too  great  to  be  assembled 
into  a  single  cabinet.  Power  Equipment 
Company  is  prepared  to  build  equip¬ 
ments  arranged  for  mounting  on  rocks, 
and  designed  to  generally  conform  with 
the  customer's  existing  or  proposed 
apparatus.  For  complete  specifications, 
write  for  Bulletin  No.  108. 


FLEXIBLE  CABLE 

for  uhf  and  vhf  reception 

U.  S.  Wire  &  Cable  Corp.,  Progress 
&  Monroe  Sts.,  Union,  N.  J.  The 
Hol-O-Kor  flexible  cable  was  de¬ 
signed  to  fulfill  the  need  for  a  low- 
loss  lead-in  300-ohm  line  for  uhf 
reception.  It  has  special  construc¬ 
tion  features  so  that  changes  in 
weather  and  atmospheric  condi- 


tpttwy  Cheresn  »  Hatterr  SUmIttafmn 
#  bjC.  Power  tueely  Unite  -p  PeeiMaSed 
f McWera  Af  eed  ettier  Spetiel  Cemmunka 
Nwut  feuieewnr 
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It’s  become  a  habit 


a 


a 

#  electronics  buyers’  guide  # 


looking  up  product  infor¬ 
mation  in  the  ELECTRONICS  BUYERS’  GUIDEI  The 
fact  is,  designers,  engineers  and  specifiers  reach 
for  the  Guide  as  they  reach  for  their  slide  rule. 
They  just  naturally  keep  the  Guide  close  by  them 
as  they  work  at  their  breadboards.  Designing 
electronic  equipment  necessitates  fitting  in  the  cor¬ 
rect  component  that  is  required  in  the  circuitry. 
What  they  need  is  a  ready  source  of  information 
.  .  .  product  information  that  is  essential  in  their 
work.  That’s  why  they  always  reach  for  the  Guide. 


You,  too,  can  solve  your  product  problems  and 
save  countless  hours  of  trial-and-error  searching 
by  getting  in  the  habit  of  looking  it  up  in  the  Guide. 
It’s  the  most  convenient,  finger-tip  method  of  lo¬ 
cating  product  information. 


Get  into  the  habit  of 


LOOKING  IT  UP  IN 


"THE  GUIDE” 


The  most  reliable  source  of  product  in¬ 
formation  in  the  field ..  .the  most  complete, 
most  accurate  reference  book.  1520  prod¬ 
uct  listings  —  complete  in  every  category  — 
amply  cross  indexed  .  .  .  the  entire  elec¬ 
tronic  industry  is  in  the  habit  of  looking  in 
the  Guide  for  immediate  answers  to  its 
product  problems. 
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PROMPT  DELIVERY., 

of  Precision  Wire  Wound  Resistors 

ia  tampla  ar  arad 


Jflatl 


TTlTO7;m 


Lui  Ttrmlult 
Watute  Ratintai 
V»  to  1  watt  , 
Tolaranct:  1%  to  .0214 
Raaiatanca  Ranfoi 
.1  ohm  to  4  mat. 
Excaad  all  MIL-R-9M 
apacHleatlom 


Lot  Tarmlnalt  or 
Radial  Loads 
Toltranco:  1%  to  .02% 
Wattata  Ratlnfai 
to  5  watts 
Raslstanca  Ranga, 

.1  to  15  mat. 
Sama  eonstructlon  at 
MIL-R-OSA  sarlas 


S  I  R  I  I  S 

Radial  or  Axial  Loads 
Wattaga  Ratings: 

.15  to  1.5  watts 
Raslstanca  Ranga: 

.1  ohms  to  1.6  mag. 
Physical  SIxa:  H'  dla.> 
Lh”  to  1%'  long 


SUB  MINIATURE 

S  f  R  I  i  S 

Radial  or  Axial  Loads 
Wattaga  Ratings: 

.1  to  .5  watts 
Physical  Sira:  Vh*  dla.- 
Va”  to  IVh”  long 
For  usa  whera  spaca 
Is  Important 


r.  ■ 


¥ 


Swk'Sufc  MlnkrtuTa  Sarlas— Tito  smollatl  pracislen  wira  wound  rasistors.  For  usa  in  liglit  spaoas.  Only  long  by  Kt"  dkimatar. 

Ml'Tamg  Sarlas— For  applications  raquiring  rasistors  copobla  of  withstanding  savaro  tharmal  shock  and  axtroma  tomparaturas.  Oparata  from  — 65*C. 
to  200*  C.  Avollabla  in  oil  typos  shown. 

Ml  •Watt  Sarlas— Availablo  in  all  sarios  shown.  Wound  with  spadol  low  tamparotura  coafficiont  wira  to  provida  powar  disaipatlon  ratings  up  to  10  watts. 
I  neap  tut  at  ad  Sarlas  —  Hormatioally  saalad  rasistors  complataly  Immuna  to  immarsion  and  humidity.  Dasignad  to  oxcoad  all  MII.-R-93A  raquiramanit. 
Oar  Inginaariog  Stott  ssalcaiiios  lha  appartuaWy  la  kolp  you  aritk  YOUR  prablamsl  For  furthar  datolls  wrHa  for  Bullatin  E-dl 


REOn  RESISTOR  CORP. 

117  STANLEY  AVENUE  •  YONKERS,  N.  Y. 
YO  5-9850 


Where  qt/alHy  and  dependobi/jfy  count 


Specify  Neon  Preeisioa  Wira-Wound  ResIstenI 


New  York,  N.Y. 
Boston,  Mass. 
Syracuse,  N.y. 


Cleveland,  Ohio 
Chicago,  III. 

St.  Paul,  Minn. 
Merriam,  Kan. 
Dallas,  Tax. 
Albuquerque,  N.M. 
Los  Angeles,  Cal. 


MANUFACTURER'S  REPRESENTATIVES: 


H.  L;  Hotiman  6  Co.,  110  E.  23rd  St..  Tel.  Gr  3-3022 

Okk  Castle,  H.  L.  Hoffman  6  Co.,  IS  Tremont  St.,  Tel.  Ca  7-1905 

Mason  Barg,  H.  L.  Hoffman  A  Co.,  500  Lafayette  Bktg., 

Tel.  Sy  3-^ 

Phil  Goldstein,  H.  L  Hoffman  A  Co.,  1123  Western  Saving  Fund 

Bldg.,  Tel.  Pe  5-9966 

Frank  W.  Rauer,  4144  Marvin  Avenue 

Ritter  Sales  Co.,  612  North  Michigan  Ave.,  Tel.  Su  7-77SB 

Edward  Hoffman,  1641  Scheffer  Ave.,  Tel.  Emerson  3371 

Koenig  Sales.  6359  Antioch  Ave.,  Tel.  Hedrick  3166 

John  B.  Guenther,  7322  Marquette  Ave.,  Tel.  Emerson  6286 

Nell  Powell,  Vlttleseo  Co.,  106A  South  Cornell,  Tel.  2-9561 

Harold  A.  Kittleson  Co.,  ^14  Melrose  Ave.,  Tel.  Whitney  1167 


Want  more  informotiont  Um  post  cord  on  last  page. 
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Somo  REON  typos 
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NtW  PRODUCTS  (continvtd) 


•  •  •  surpass 

MIL-R-93A  specs! 


COMPUTING  DEVICE 

is  graphical-numerical  I 

The  Gerber  Scientific  Instru-  | 
MENT  Co.,  162  State  Street,  Hart-  : 


tions  do  not  affect  either  its  imped¬ 
ance  or  its  electrical  efficiency. 
Moisture  and  salt  which  are  preva¬ 
lent  along  the  coastal  areas  of  our 
country  cannot  harm  or  hamper  this 
transmission  line,  as  these  elements 
are  absorbed  on  the  outer  covering 
of  this  cable.  Signal  strength  re¬ 
mains  at  a  maximum,  whether  used 
for  uhf  or  vhf. 


PHONOMOTOR 

is  three-speed  unit 

The  General  Industries  Co.,  El¬ 
yria,  Ohio,  has  introduced  model  SS 
manually-operated  three-speed  pho- 
nomotor.  The  unit,  with  2-pole 
motor,  incorporates  the  vertical 
idler  shifting  principle.  An  idler 
wheel  drives  the  turntable  directly 
from  appropriate  step  on  motor 
shaft.  Moving  the  shift  lever  to 
OFF  position  automatically  disen¬ 
gages  the  idler  wheel  from  the 
motor  shaft  during  nonoperating 
periods.  Features  include  a  ribbed 
mounting  plate,  oilless  bearing  and 
dynamically-balanced  rotor.  The  ' 
unit  is  furnished  with  an  8-in.  turn-  : 
table,  the  shaft  of  which  revolves  | 
with  it  and  is  grooved  for  turntable  | 
clip. 


from  every  angle . . . 
the  TOUGHEST  CONDITIONS 
require  REON  RESISTORS 


One  of  the  largest  sample 
departments  In  the  country  I 
Prompt  delivery  of  samples  to  your 
needs  in  approx,  two  weeks.  Pro¬ 
duction  quantities  in  four  weeks. 

High  standards  of  quality  I 

Whether  for  Commercial  or 
for  Government  equipment, 
Reon  Resistors  are  manu¬ 
factured  to  the  same  rigid 
specifications. 


WRITE... for  comploto  >pocificolion«  on  the 
Roon  Rotistor  MIL.R-93A  soriot  ond  for  in- 
formation  on  other  standard  commercial  and 
special  types.  Request  our  opplication  sheet. 


MII-R-93A  Seriei 


RI1S,  RIH,  RUT.  RIII,Mlf 
Wettefe  Retieqs  i 

MIL  I  <4  to  I  watt 
COM  1  %  to  2  watts 

Telsreore  < 

Mill  1%to.1% 

COM:  1%to  .02% 


Production  line  ruggedness 
with  hair-line  accuracy  I 
You  can  be  sure  once  it's  mounted 
...  it  stands  up  for  good  I 


Resisteece  Reefs  t 

MIL  t  I  ohm  to  4  mefl. 
COM :  1  ohm  to  10  meg. 
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NEW  PRODUCTS 


ford  8,  Conn.,  has  developed  the 
GraphAnalogue,  which  handles 
data  involving  linear  functions  as 
well  as  arbitrary  nonlinear  func¬ 
tions  directly,  thus  eliminating 
much  of  the  time  and  drudgery 
normally  spent  in  processing  data. 
The  instrument  is  about  14  in.  long, 
5  in.  wide  and  i  in.  thick.  It  is  most 
useful  in  data  reduction  where 
oscillogram  recordings  can  be  read 
directly  in  the  final  dimensions  ir¬ 
respective  of  the  shape  of  the  cali¬ 
bration  curve.  The  unit  has  18 
scales  including  logarithmic,  prob¬ 
ability,  trigonometric,  power,  linear 
and  reciprocal.  Most  important  is 
the  graph  paper  insert,  the  purpose 
of  which  is  to  read,  plot  and  inter¬ 
polate  graphs,  curves  and  scales  in¬ 
volving  nonlinearity.  Accompany¬ 
ing  each  GraphAnalogue  is  an  in¬ 
struction  manual,  explaining  and 
illustrating  many  basic  applica¬ 
tions,  including  the  following; 
counting  cycles,  obtaining  frequen¬ 
cies,  normalizing  curves,  reading 
graphs  difficult  to  read,  scale  fac¬ 
tors  on  oscillograms,  reading 
oscillogiums,  scaling  accurately 
very  small  lengths,  comparing  sine 
functions,  plotting  square  scales 
and  interpolating  logarithmically 
between  curves. 


Model  139  Directional  Coupler 


These  new  Sierra  Couplers  provide  fast,  accurate  and  continuous  readings  of 
transmission  line  characteristics  over  a  wide  frequency,  power  and  impedance 
range.  Designed  for  operation  up  to  15  kw,  they  consist  of  a  w'ide  band,  tor- 
roidal  ferrite  core  transformer  connected  internally  to  a  10  g^fd  coaxial  capacitor. 
The  instruments  are  very  simple  to  install,  operate  in  any  position,  and  are  usable 
with  coaxial  or  open-wire  line,  or  with  a  lumped  linear  passive  network. 

Transformers  in  Model  139  are  rated  25  ^2  millihenrys;  capacitor  is  rated 
4.25  kv  rms;  frequency  range  is  10  kc  to  3  me.  The  couplers  are  moderately 
priced  and  available  for  immediate  shipment. 

Nosunol  CBuplinp  loctoi  of  Modal  139 
i>  30  db  and  dkactivily  ii  62ilb>iloia- 
avat.  tha  caupUnp  and  diractivlty  ora 
anaiiy  adiiutobla  ovat  a.jaida  loapa, 
dapandinp  on  oiuiliory  cifcuitxy. 

REQUEST  lULLETIN  101  FOR  FORMULAS 
AND  DETAILED  INFORMATION. 


a®'. 


Modmt  137  (IlbHtratad)  For  S1.5  oIhb  eoacdal 
Hue.  FraqaeDCTniife30tol440Bw.«a«nliag 
factor  70  to  K  dk  Diroctivltv  tkiwsglioBt 
range  gnotor  than  46  db.  Raggaa  aoaatraotioa; 
Typm  n  fitthacs. 

MmM  IMS  Sindlar  to  Model  137  asoept  offers 
a  conpHng  factor  rangiBg  from  it  l»  S4  dh. 

(Siaini  also  oflenModelBl37A  and  1S8A.  fl 
M  identioal  with  above  exeept  iwiauay  liae 
^impedance  50.0  ohms.) 

Modal  i48  Cryual  OeSaeSar  Senaithre  rend- 
ont  for  VHF-UHF  ooaplen.  50  ohms  iniped- 
anan,  bedltda  low  pass  nhar. 


ANTENNA  FILTER 
is  the  interaction  type 

Channel  Master  Corf.,  Ellenville, 
N.  Y.,  has  developed  the  Ultra  Tie, 
model  No.  9034,  an  interaction 
filter  that  combines  separate  anten¬ 
nas  into  a  single  vhf-uhf  antenna 
system.  It  performs  two  valuable 
functions:  (1)  At  the  mast,  it  joins 
all  types  of  individual  vhf  and  uhl 
antennu  together  for  use  with  a 


Sierra  Electronic  Corporation 

Son  Corlot  2,  Colifornki,  U.  S.  A. 
$a/«s  rmprmsmnfafivi  in  mo/or  cifjffi 

Monufocturffre  of  Corrlffr  frffquffncy  Voitmfffffrt, 
Wavff  Anolvtffre.  lln*  FovH  Anoiygffrt,  Olr«ctlonal 
Covpiffrt,  Wldff-Sond  IF  Trontlormffre,  Cuetom 
tedio  Tronimlttffre,  UHF  Dniffdori. 
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Am^TtON 


RELIABLE 

ELECTRON 

TUBES 


with  electronic  controls  taking  over  more 
and  more  operational  functions  in  aircraft, 
it’s  becoming  increasingly  important  that 
the  electron  tubes  used  be  dependable  under 
conditions  of  high  altitude,  continuous 
vibration,  varying  voltages  and  frequent 
shock.  Because  of  their  advanced  design 
and  construction  .  .  .  born  of  never-ceasing 
research  and  special  production  skills  . . . 
Bendix  Red  Bank  Reliable  Electron  Tubes 
have  the  dependability  necessary  to  meet 
these  severe  operating  conditions.  You  can 
depend  on  our  long,  specialized  experience 
to  give  you  the  right  answer  .  .  .  for  all 
types  of  regular  as  well  as  special-purpose 
tube  applications.  Call  on  us  for  full  details. 


Manvfocfvrari  af  SpmM-Pmimm  ihttrom 
Imvmrffi,  Dy«ne<of»  oarf  Prac»<eaa<  0.  C  Matari 


TYPICAL  OPERATINO 
eONOITIONC 


MAM  POWER 
AMPUriER  TURE 


TYPE  ARO  MODEL  INDEX 


•PECinCATONS 


OCTAL 
FULL  WAVE 
RECTIFIER 


HEATER  VOLTAGE 


OCTAL 
FULL  WAVE 
RECTIFIER 


OCTAL 
FULL  WAVE 
RECTIFIER 


MINIATURE 
FULL  WAVE 
RECTIFIER 


PLATE  CURRENT  45  MA 


OCTAL 
FULL  WAVE 
RECTIFIER 


POWER  OUTPUT  3.$W 


LINEAR  CONVERTER 

gives  log  reading  in  db 

Pickard  &  Burns,  Inc.,  240  High¬ 
land  Ave.,  Needham,  Mass.,  an- 


TINY  RELAY 

is  hermetically  sealed 

PoLYTRON  Engineering  Inc,,  32  W. 
Biddle  St.,  Baltimore  1,  Md.  The 
PE5A  relay  is  designed  for  applica¬ 
tions  where  size  and  sensitivity  are 
major  factors,  and  where  extreme 
shock  and  vibration  are  prevalent. 
The  unit,  although  only  1 A  in.  long 
and  i  in.  in  diameter,  will  withstand 
lOOG  shock  and  vibration.  Built  to 
meet  standard  military  specifica¬ 
tions,  the  relay  is  sealed  in  a  metal 
can  and  uses  a  standard  7-pin  min¬ 
iature  plug-in  base.  It  has  an  oper¬ 
ating  range  of  24  to  28  v  d-c  and 
uses  palladium-silver  contacts  that 
are  rated  up  to  2  amperes  inductive 
load.  Available  coil  resistances 
range  from  400  to  1,000  ohms. 


single  transmission  line;  and  (2) 
at  the  set  or  converter,  it  separates 
vhf  and  uhf  signals  where  separate 
vhf  and  uhf  terminals  are  provided. 
The  Ultra  Tie  features  free-space 
terminals,  making  it  impossible  for 
dirt,  ice  or  rainwater  to  accumulate 
between  the  terminal  feed  points, 
and  short  out  the  picture. 
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and  nothing  specializes  on  your  business  like  your  business  paper 


Here’s  a  profit-wise  peddler;  he  picks  his  corner,  not  for 
crowds  but  for  customers.  His  business  is  specialized. 
Like  yours. 

One  thing  about  specializing  is  the  time  it  saves.  Take 
your  business  reading.  Where  else  could  you  find,  fast, 
the  vast  flood  of  specific  facts,  the  up-to-the-minute 
information  about  new  products,  materials  and  methods 
to  keep  you  posted  on  your  particular  field?  Much  of 
what  you  want  isn’t  published  anywhere  else  except  in 
this  business  paper  of  yours.  Its  business  is  to  specialize 
in  your  business  ...  to  gather,  sort  out,  report  and 
interpret  the  facts  you  need. 

What’s  more  .  .  .  look  at  the  ads.  It  may  be  news  to 
you,  but  advertisers  are  spending  over  $300,000,000  this 


year  to  report  on  their  products  and  services  in  specialized 
business  papers.  Your  share  of  that  investment  is  here,  in 
the  pages  of  this  paper  of  yours.  Nowhere  else  can  you 
find  such  a  complete  and  factful  source  of  everything  you 
need.  Time  saver?  It  can  be  a  job  saver,  a  profit  saver, 
a  life  saver!  Read  it  thorou^ly— cover  to  cover  .  .  . 
and  put  it  to  work! 


This  business  paper  in  your  hand  has  a  plus  for  you,  because  it’s 
a  member  of  tlw  Associated  Business  Publications.  It’s  a  paid 
circulation  paper  that  must  earn  its  readership  by  its  quality  . . . 
And  it’s  one  of  a  leadership  group  of  business  papers  that  work 
together  to  add  new  values,  new  usefulness,  new  ways  to  make  the 
time  you  give  to  your  business  paper  still  more  profitable  time. 


A  copy  of  this  quick-reading,  8-page  booklet  is 
yours  for  the  asking.  It  contains  many  facts  on  the 
benefits  derived  from  your  business  paper  and 
tips  on  how  to  read  more  profitably.  Write  for  the 
“WHY  and  HOW  booklet.”  Room  2710. 


One  of  a  series  of  advertisements  prepared  by  THE  ASSOCIATED  BUSINESS  PUBLICATIONS 
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nounces  the  model  86  log  linear 
converter.  It  produces  a  true  log¬ 
arithmic  relationship  between  any 
50-kc  output  or  i-f  and  the  model 
86  meter  reading.  This  provides 
the  user  with  the  means  of  record¬ 
ing  up  to  100  db  on  conventional 
linear  recorders.  Any  portion  of 
this  100-db  range  may  be  quickly 
expanded  by  push-button  selection 
to  give  a  full-scale  reading  of  20, 
40,  60,  80  or  100  db.  Because  of 
the  logarithmic  relationship  it  is 
possible  to  read  and  record  voltage 
changes  of  100,000  to  1  without 
decading. 


TWIN-TUNED  YAGI 

has  high  gain 

Channel  Master  Corp.,  Ellenville, 
N.  Y.  Model  525  twin-tuned  Yagi 
antenna  is  peaked  for  both  channels 
2  and  5.  The  antenna,  featuring  a 
transformer-type  dipole,  has  a  gain 
of  6i  db  on  channel  2  and  almost  8 
db  on  channel  5,  for  a  single  bay. 
Stacking  provides  substantially 
higher  gain.  Directivity  and  rear 
rejection  are  excellent.  The  2- 
channel  antenna  operates  with  just 
a  single  transmission  line  and  there 
is  no  switching  necessary.  It  is 
recommended  for  areas  that  are 
within  range  of  channels  2  and  5 
and  makes  an  economical  1-antenna 
installation  that  will  do  the  job  of 
two  single-channel  Yagis. 


Looking  for  precision-built  push-button  or  snap-action 
switches  in  the  15  to  50  ampere  range  with  operating 
pressures  of  approximately  4  pounds? 

Chances  are,  Hetherington  has  just  what  you  want — 
in  standard  types — backed  by  a  record  of  proved  per¬ 
formance  in  critical  aviation  or  military  applications. 
Just  about  any  circuit,  activating  arrangement  or  mount¬ 
ing  style  is  available  and  each  standard  type  is  readily 
adaptable  to  numerous  and  inexpensive  variations. 

Write  for  catalog— or  send  details  of  your  requirement 
for  recommendation  by  Hetherington  switch  specialists. 


WmI  C««(t  Divisioni  tSM  W.  Wa(hintt*n  Mvil.,  Culvar  CMy,  Csllf. 


SWITCHES  WITH  iUILT-IH  INDICATOR  LAMPS 
MINIATURE  SWITCHES 
TOOOLE  SWITCHES  •  ROTARY  SWITCHES 
SWITCHES  TO  MILITARY  SPECIFICATIONS 


FIVE-IN.  C-R  TUBE 
for  multitrace  display 

Electronic  Tube  Corp.,  1200  E. 
Mermaid  Lane,  Philadelphia  18, 
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Pa.,  has  announced  a  5-in.,  square- 
face  that  is  equivalent  to  the  screen 
area  of  a  7-in.  round-face  c-r  tube. 
The  type  7YP1  five-gun  tube,  de¬ 
veloped  especially  for  military  ap¬ 
plications,  is  ideal  wherever  a 
square  tube  is  desirable  for  multi¬ 
trace  display.  Another  feature  is 
the  extra  sensitive  3D4  deflection 
plate  system,  with  the  guns  ar¬ 
ranged  to  present  undeflected  spot 
positions  displaced  f  in.  from  one 
another  and  in  a  straight  line.  All 
deflection-plate  connections  are 
brought  out  through  the  tube  neck 
to  minimize  interelectrode  capaci- 


NOW  for  the  first  time 

i/m  fO 

BOeUE 


400  CYCLE  6ENERAT0 

AVAILABLE 
mOM  STOC 


I  i 


NEW  TETRODE 

is  a  beam  power  amplifier 

Sylvania  Electric  Products  Inc., 
1740  Broadway,  New  York  19, 
N.  Y.,  has  released  a  new  tetrode 
beam  power  amplifler.  Tyi)e  6BQ6G 
was  designed  for  service  as  a  hori¬ 
zontal  deflection  amplifier  in  tv  re¬ 
ceiver  sweep  circuits.  The  new 
amplifier  is  contained  in  a  ST-12 
bulb,  thus  providing  a  better  safety 
margin  for  dissipation.  As  a  hori¬ 
zontal  defiection  amplifier,  a  d-c 
plate  supply  voltage  of  600  v  and  a 
peak  positive  plate  voltage  of  6,000 
V  are  allowable. 


has  high  input  resistance 

Elliott  Laboratories,  50-84  201st 
St.,  Bayside,  Long  Island,  N.  Y., 
has  released  the  model  940  vtvm. 
Peak-to-peak  or  rms  voltages  with 
a  frequency  response  of  25  to  10,000 
cycles  are  obtainable.  Input  resist¬ 
ance  of  16.5  megohms  will  not  cause  ' 


5)  IOWA  AVENU 


I,  ME  V/  M  E  R  $  AY 
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the  circuit  under  test  to  be  over¬ 
loaded.  Model  940  utilizes  a  dual 
triode  balanced-bridge  circuit.  Its 
a-c  and  d-c  voltages  are  read  on  6 
ranges:  3, 15,  30, 150,  300  and  1,500 
V.  There  is  a  center  position  for  dis¬ 
criminator  alignment.  Resistance 
is  measured  in  5  ranges:  from  0  to 
1,000,  10,000,  1  megohm,  10  meg¬ 
ohms  and  1,000  megohms.  Included 
are  5  db  ranges  from  —24  to  —1.5, 
-8  to  -15,  -1-12  to  -f35,  -1-21.5  to 
-1-44.5  and  -f32  to  -1-55  db. 


National  Giptiva  Nult 
o(  ttalnUw  ttool  nMiy  b«  prana  d 
into  alufninum  and  cortoin  typoi 
of  broM  ihaat  matol  to  provida 
Intogral  flMh-mountad  tappod 
holat  In  a  wida  variaty  of 
•izot.  Four  balk  typo*  hova 
boon  dotisnod  for  motal 
thkfcnona*  of  Vi', 

VW'  and 


LEADER  TAPE 

is  seif-timing 

Audio  Devices,  Inc.,  444  Madison 
Ave.,  New  York  22,  N.  Y.,  has 
perfected  an  improved  leader  and 
timing  tape  made  of  strong,  dur¬ 
able  white  plastic  material.  It  can 
easily  be  marked  with  pencil  or 
ink  and  will  outlast  paper  tapes 
many  times  over.  Used  with  stand¬ 
ard  i-in.  magnetic  recording  tape, 
it  serves  as  a  threading  leader,  pro¬ 
tective  outer  wrap  for  tape  on  reel, 
and  as  a  spacer  for  identification 
and  spotting  of  recorded  selections 
within  the  reel.  Spaced  markings, 
7i  in.  apart,  provide  a  simple 
method  of  timing  at  all  standard 
tape  speeds.  The  tape  is  available 
in  150-ft  rolls,  individually  pack¬ 
aged  in  a  self-dispensing  container. 


VARIABLE 

CONDENSERS 

Notional  mokot  o  oomplata  Kna  of  quaMy 
voriobla  condonson  oovoring  o  wida 
ronga  of  eopodtiat  and  uto*.  A  faw 
typo*  ora  shown. 

Typa  ST  (180°  rotation)  has  straight  Una 
wova-longth  plotos.  Typa  SS  has  stroight- 
Ina  capacity  plotos.  Both  typos  ora 
ovailabla  In  singk  booring,  doublo 
boorlng  and  split  stator  doublo  booring 
modob. 

Typo  SE  (270°  rotation)  has  stroight-nna 
froquoncy  plotos. 

NaHonaTs  onglnooring  staff  Is  ovailabla 
to  manufocturors  for  doslgning  oondonsors 
to  spodal  roqulraaianls. 

WrHo  for  drawings  and  spodAcotions. 


TINY  RESISTOR 

is  precision  wirewound 

Shallcross  Ufg.  Co.,  Collingdale, 
Pa.,  has  developed  the  type  16  re¬ 
sistor  measuring  only  A  in.  long  by 


Write  ter  drmwimga 
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17/64  in.  in  diameter.  Desigrned 
to  save  space  in  subminiature  in¬ 
dustrial  and  military  equipment, 
the  0.1-w  precision  wirewound  re¬ 
sistor  can  be  mounted  either  by  its 
radial  wire  leads  or  by  an  axial  No. 
2  clearance  hold  through  the  resist¬ 
or’s  steatite  bobbin.  The  resistor 
can  be  noninductively  wound  in  all 
values  up  to  a  maximum  of  150,000 
ohms.  Standard  tolerance  is  1 
percent  with  closer  tolerances  avail¬ 
able.  When  processed  with  the 
company’s  KX  impregnation,  the  re¬ 
sistor  will  withstand  prolonged  ex¬ 
posure  to  high  humidity.  For  le.s3 
severe  applications,  lacquer  coating 
is  available. 


CERAMIC 

COIL 

FORMS 


National  high-grade 
ceramic  coil  forms  have  been 
designed  for  a  wide  variety  of 
communication  and  industrial 
applications.  Types  XR-13, 
XR-13A  and  XR-lOA  are 
primarily  for  use  in  transmitters, 
diathermy  equipment,  etc.  The 
XR-60  and  XR-70  series  are 
permeability-tuned  coil  forms, 
conforming  to  JAN  specifications, 
with  either  brass  or  iron  slugs. 
Write  for  drawings  and 
specifications. 


High  Impedance 
Millivolt  Measurements 
Above  5  MC 

Below  the  input  voltage  level  of  25  mV  germanium  diodes  and 
other  crystal  rectifiers  are  nearly  square  law  detectors.  When  com¬ 
bined  with  a  high  impedance  vacuum  tube  millivoltmeter  for  DC, 
having  1  mV  full  scale  deflection  at  6  megohms  input  impedance, 
these  crystal  rectifiers  can  be  used  as  "pseudo-thermocouples"  for 
high  impedance  millivolt  measurements  at  input  wattage  levels  sub¬ 
stantially  lower  (microwatts)  than  those  of  ordinary  heater  type 
thermocouples  (milliwatts).  This  is  particularly  useful  for  mV  meas¬ 
urements  above  5  MC  since  little  in  the  way  of  instruments  has  been 
available  in  those  higher  frequency  ranges,  so  far. 


Mlllirac  MV-18B  RF-mY-Mfr 


•  Measures  RF  signals  down  to  a  single  mV  and  DC  down  to  50 
microvolts. 

•  Wide  Frequency  Range  (1  MC  to  200  MC  flat  within  10%  directly 
calibrated.  Useful  up  to  2,500  MC  with  calibration  chart). 

•  Minimum  Circuit  Loading  (new  "MINIMUM  CAPACITY  PROBES" 
have  1.0, 13  and  2.8  MMF  rated  input  capacities). 

•  Wide  Voltage  Range  (RF  lOmV  to  1,000  V,  directly  calibrated, 
1  mV  to  10  mV  by  chart — DC  50  microvolts  to  10  mV,  directly 
calibrated). 

•  Square  Law  Dial  For  Vacuum  Thermocouples  ond  High  Impedance 
"Pseudo-Thermocouples"  Measurements. 

MILLIVAC  INSTRUMENT  CORPORATION 
P.O.  BOX  997,  Schaaacfody,  N.  Y. 


NEW  ERODbCTS  (coatinMd) 

a  home  may  be  operated  with  a 
single  antenna  with  no  signal  loss. 


I  VACUUM  CAPACITORS 

for  aircraft  equipment 

DOLINKO  &  WiLKENS,  iNC.,  1901 
Summit  Ave.,  Union  City,  N.  J., 
has  introduced  a  new  line  of  minia¬ 
ture  fixed  vacuum  capacitors  espec- 
j  ially  suited  for  aircraft  electronic 
I  equipment.  Small  size  and  com¬ 
pact  construction  of  the  units 
coupled  with  practically  loss-free 
characteristics  assure  efficient  high- 
f requency  operation.  H igh  voltages 
and  currents  as  well  as  tempo¬ 
rary  overloads  are  easily  accommo¬ 
dated;  internal  breakdown  voltage 
is  constant  and  not  affected  by  alti¬ 
tude,  dust,  humidity,  temperature 
and  other  factors.  They  are  avail¬ 
able  in  capacitances  to  50  (x|jif  and 
voltages  to  16  kv. 


MARKER  GENERATOR 
is  a  compact  unit 

I  Vbctron,  iNa,  404  Main  St.,  Wal¬ 
tham,  Mass.,  is  now  offering  their 

I  new  MGIOS  microwave  marker 
generator  to  permit  the  addition 
of  4,  2  or  0.5-mc  markers  to  the  dis¬ 
play  of  any  S-band  spectrum  ana¬ 
lyzer.  This  compact,  self-contained 
unit  (9  in.  x  6  in.  x  in.,  weighing 
less  than  10  lb)  usee  standard  re- 
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ceiver-t3rpe  tubes  and  the  special 
harmonic  circuit  permits  continu¬ 
ous  coverage  of  the  entire  S-bimd, 
1,550  to  5,200  me,  and  through  C- 
band  to  at  least  6,200  me.  The  mul¬ 
tiple-turn,  coarse-tuning  control  is 
supplemented  by  a  fine-tuning  ver¬ 
nier.  Standard  units  provide  a 
choice  of  0.5,  2  and  4-mc  multiple 
sideband  markers,  factory  adjusted 
to  an  accuracy  of  ±1  percent  of  the 
marker  frequency. 


New  1953  Models  for  Military  Use 
0-500  CPS 


Tops  in  Performance -Tops  in  Dependability 

Stevens -Arnold  choppers  are  elearo- mechanical  precision  vibrators  that 
are  used  as  modulators  or  demodulators.  Designed  specifically  for  airborne 
applications,  and  1000  hours  operation. 

•  Gold  contaas  used  exclusively.  Gold  is  the  only  material  that  assures 
superior  chopper -performance  in  the  critical  0-1  volt  DC  range. 

•  Multiple  testing  guarantees  uniformity.  Before  shipment,  each  unit 
must  pass  /wo  complete  operating  tests  at  3  different  temperatures— 
-55*C.,  +25*C.  and  +85*C. 

•  Not  only  are  all  miliury  specifications  met,  but  liberal  safety  faaors 
have  been  provided  to  meet  emergency  conditions  of  voluge  and 
frequency.  Example:  —  frequency  tolerance  0-300  cps,  coil  voltage 
tolerance  +30%  -20%. 


TAPE  REPRODUCER 

for  background  music 

Presto  Co.,  Paramus,  N.  J.  Model 
PB-17  tape  reproducer  will  auto¬ 
matically  play  8  hours  of  taped  ma¬ 
terial,  at  which  time  it  will  either 
stop  or  replay  the  same  reel.  The 
dual-track  unit  will  accommodate 
reels  up  to  14  in.  in  diameter  and 
operates  at  a  tape  speed  of  3}  in. 
per  sec.  An  automatic  mechanism 
reverses  the  tape  at  the  end  of  the 
reel  and  the  machine  plays  back 
the  adjoining  track  to  complete  an 
8-hour  uninterrupted  cycle.  Fre¬ 
quency  response  ranges  from  50  to 
8,000  cps.  The  unit  embodies  the 
new  unitized  construction  allowing 
quick  maintenance.  The  PB-17 
meets  a  definite  need  for  industrial 
background  music,  wired  music 
systems,  entertainment  locations 
and  the  like. 


Abo  AvaifaM*  60-CYCLE  TYPES 


A  complete  line  of  single  and 
double -pole  types. 


STEVENS-ARNOLD,  Inc. 

22  Elkins  Sc,  South  Boston  27,  Msss. 

Please  send  me  the  following  catalog  (s) 
□  Catalog  208  B  — (0-500  cps) 


UHF-VHF  LINE 

has  low-loss  insulation 

Anaconda  Wire  &  Cable  Co., 
Hastings-on-Hudson,  N.  Y.  The 
ATV-270  FOAM  line  features  a 


COMPANY. 


^2  Elkins 
South  Boston  27,  Moss, 

SA-4  a 


STRRBT. 
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15mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN/URM17. 

Frequency  range  includes 
Citizens  Band  and  UHF 
color  TV  Band. 


Tliess  Instruments  comply  with  test  equipment  requirements 
of  such  radio  interference  specifications  as  MIL-MI  81, 
MIL  I:16910,  PR0  MtL-STD-22S.  ASA  C63.2,  16E4,  AN-l-24a. 
AN-M2.  AN-l-27a,  MIL  I-6722  and  others. 

STODDART  AIRCRAFT  RADIO  Co.,  Inc. 

6644^A  Santa  Monica  Boulevard,  Hollywood  38,  California  Hollywood  4-9294 


MEASURING  EQUIPMENT 

[  Complete  Frequency  Coveroge-14kc  to  1000  me! 


Hf 

14kcto250kc 

Commercial  Equivalent  of 
AN/URM-6B. 

Very  low  frequencies. 


150kcto25inc 

Commercial  Equivalent  of  AN/PRM-IA. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  VWIIV,  and  commu¬ 
nications  frequencies.  Has  B.F.O. 


NEW  PRODUCTS  (centiiiucd) 

one-piece,  cellular  construction  that 
\  makes  it  virtually  impossible  for 
I  the  user  to  be  troubled  by  internal 
moisture  condensation — a  problem 
sometimes  encountered  in  uhf  lines 
of  semi-solid  construction.  The 
new  line  consists  of  two  high- 
I  strength  conductors  firmly  enclosed 
and  accurately  spaced  within  a  new- 
compound,  foamed  polyethylene. 
The  construction  gives  the  line 
superior  low  loss  qualities,  a  major 
requisite  for  h-f  applications.  It 
is  the  easiest  uhf-vhf  line  to  termi¬ 
nate,  needing  only  a  skilled  hand 
and  a  penknife  to  prepare  the  line 
for  connection  to  the  antenna. 
Characteristic  impedance  is  270 
ohms.  Attenuation  (dry)  at  100 
me  is  1.5  db  per  100  ft.;  at  500  me, 
.1.6  db  per  100  ft. ;  at  900  me,  5.0 
db  per  100  ft.  Dimensions  are  ap¬ 
proximately  0.30  X  0.45  in. 


MULTI-HELIX  ARRAY 

for  point-to-point  use 


Mark  Products  Co.,  3547  Montrose 
Ave.,  Chicago  18,  Ill.,  has  extended 
its  line  of  helical  beam  antennas  to 
include  multiple  helix  arrays  for 
point-to-point  applications  in  the 
450,  900  and  2,000-mc  regions.  The 
model  H-2960R  shown  is  a  two- 
I  helix  array  for  the  890-960-mc  re- 
I  gion.  Molded  integrally  into  a 
cellular-core-fiberglas  homogeneous 
structure  the  two  helices  arrayed 
on  a  common  ground  plate  provide 
beamw'idths  of  32  deg  in  the  single¬ 
helix  plane  and  17  deg  in  the  two- 
helix  plane.  The  measured  gain  is 
18.8  db  above  isotropic.  All  helical 
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units  are  desi^rned  to  withstand  100 
mph  wind  velocity  with  i-in.  radial 
ice  load. 


DELAY  LINE 

is  a  laboratory  type  unit 

May  Engineering  Co.,  6055  Lank- 
ershim  Blvd.,  N.  Hollywood,  Calif. 
The  laboratory-type  precision  de¬ 
lay  line  illustrated  is  variable  in 
additive  increments  of  0.02  i^sec 
each  and  is  used  for  electronic  cir¬ 
cuit  work  such  as  color  tv,  instru¬ 
mentation  pulse-forming  networks 
and  computer  circuits.  The  instru¬ 
ment  is  the  lumped-constant  type 
with  a  total  maximum  delay  of  1.0 
ixsec  measured  at  i  amplitude,  with 
a  rise  time  of  0.05  ijisec  (measured 
at  10  percent  and  90  percent  ampli¬ 
tude).  The  characteristic  imped¬ 
ance  is  50  ohms  and  maximum  peak 
voltage  is  500.  The  unit  features 
low  attenuation.  Overall  dimen¬ 
sions  are  2ji  x  3  x  in. 


SINCIE  ATTENUATOR  RA^ 
30  ohm> 


VSWR±1.2  to  3000  mc,  -^ 
One  watt  c.w.  power  di$sipo)Uw 


Inquiries  are  invited 
concerning  single  pads 
and  turrets  having 
other  characteristics 


TACHOMETER 

is  highly  accurate 

The  Standard  Electric  Time  Co., 
Springfield  2,  Mass.,  has  announced 
a  new  electronic  tachometer  for 
measurement  of  speed,  frequency 
or  events  per  unit  of  time.  It  fea¬ 
tures  the  use  of  a  new  cold  cathode 
glow  transfer  tube  to  give  a  clear. 
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!  TV  PICTURECASTER 
,  for  channels  2  through  13 

Boxoffice  Television,  266  W.  84th 
St,  New  York  24,  N.  Y.,  has  de¬ 
veloped  the  tv  Picturecaster,  a 
closed-circuit  transmitter  for  tv 
pictures  and  sound.  It  accepts  video 
and  audio  from  any  source — re¬ 
ceiver,  camera  chain,  coaxial  line 
or  generator — and  transmits  them 
into  any  type  of  transmission  line 
on  any  vhf  channel,  2  through  13. 
The  transmitter  frequency  is  crys¬ 
tal-controlled,  with  the  sound  and 
video  carriers  automatically  main¬ 
tained  4i  me  apart  for  best  results 
with  intercarrier  receivers.  A-M 
picture  and  f-m  sound  are  receiv¬ 
able  on  all  standard  tv  sets. 
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ROTARY  SWITCHES 
are  heavy  duty-type 

Shallcross  Mfg.  Ck).,  Ck)llingdAle, 
Pa.,  has  announced  two  single  deck, 
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sharp,  compact  read-out.  Accuracy 
of  count  is  ±1;  accuracy  of  time 
base,  1  part  per  million;  and  power 
requirements,  100  w.  The  unit 
measures  12  in.  x  8  in.  x  12  in.  For 
easy  servicing  if  required,  the  in¬ 
strument  has  11  plug-in  sub¬ 
chassis,  22  vacuum  tubes,  and  7 
plug-in  cold  cathode  counter  tubes. 
Bulletin  200-T  is  available  for  the 
asking. 


NEW  PRODUCTS  (cMitimitd) 

single-pole  rotary  switches  de¬ 
signed  for  complicated  range  or 
circuit  switching  of  experimental 
apparatus  or  heavy  duty  test  equip¬ 
ment.  Both  the  60-position  (type 
10061-S)  and  the  36-po8ition  (type 
10064-S)  models  have  a  unique 
detent  mechanism  that  also  pro¬ 
vides  the  nonshorting  action.  The 
rotor  arm  is  actually  lifted  as  it 
moves  from  one  contact  to  the  next 
thus  allowing  the  maximum  number 
of  usable  contacts  in  the  smallest 
space.  Large  solid  silver  contacts 
mounted  on  a  laminated  phenolic 
deck  result  in  an  average  contact 
resistance  of  less  than  0.006  ohm. 
Current  carrying  capacity  of  the 
type  10054-S  is  40  amperes,  with 
breakdown  voltage  of  2,500  v.  The 
60-position  type  will  carry  30 
amperes  and  has  a  breakdown  of 
1,600  V. 


ELECTRONIC  HIGHWAYS  FOR  A  GROWING  NATION 


TRANSISTOR  TESTER 
has  2-percent  accuracy 

Transistor  Products,  Inc.,  Snow 
and  Union  Sts.,  Boston,  Mass. 
Model  T-61  transistor  test  set  is 
used  to  test  the  small  signal  be¬ 
havior  of  all  point-contact  and  junc¬ 
tion  transistors.  Its  function  is  to 
measure  4  independent  parameters 
of  the  4-terminal  equivalent  circuit 
of  the  transistor.  Overall  accuracy 
is  2  percent  The  unit  contains 
separate  metering  circuits  for  all 
applied  d-c  currents  and  voltages, 
a  precision  single  frequency  audio 
oscillator,  and  a  precision  vtvm  for 
direct  reading  of  the  parameters 
under  test.  It  is  powered  by  8 
separate  self-contained  regulated 
power  supplies,  making  possible 
operation  without  adjustment  over 


A  telephone  carrier  system 
that  helps  keep  pace  with  the  growth 
of  America's  communities  and  towns  is  one 
achievement  of  Lenkort  Electric,  the  nation's  largest 
independent  manufacturer  of  telephone  carrier  equip¬ 
ment.  Just  as  one  lone  roads  must  grow  to  two  lane  and 
multi-lane  highways,  so  telephone  systems  must  grow  to  meet 
their  traffic  demands,  lenkurt  was  first  to  provide  a  practical  and 
economical  means  for  the  expansion  of  telephone  systems  on  a 
chonnel-at-a-time  basis. 

lenkurt  "stackable"  carrier  is  an  orderly  "building-block"  system  that 
permits  phone  services  to  expand  whatever  amount  is  necessary  — 
without  buying  more  equipment  than  is  needed  or  paying  excessive 
premium  for  channel-at-a-time  expansion.  When  two  voice  channels 
are  needed  in  place  of  one,  lenkurt  "stackable"  carrier  provides  the 
one  added  channel  —  not  three  or  twelve  necessary  with  previous 
carrier  systems.  Then  later  if  a  second  and  third  carrier  channel  are 
needed,  these  can  be  added  one  at  a  time. 

Unlike  previous  systems  suitable  primarily  for  very  long  circuits, 
lenkurt's  "stackable"  carrier  is  economical  on  the  shorter  toll 
circuits  which  comprise  the  bulk  of  all  telephone  networks. 

Now  used  on  thousands  of  telephone  lines  throughout 
the  world,  "stackable"  carrier  systems  are  one 
example  of  lenkurt's  contributions  to 
the  communications  industry. 


ELECTRONICS  — September,  1953 


Want  mor*  latefW— ?  Um  peit  card  aa  l«t  paga. 


343 


(continvcd) 


NEW  NtODUCTS 


all  normal  line  voltage  variations. 
The  cabinet  measures  28  in.  x  21i 
in.  X  15  in. 


RECHARGEABLE  CELL 

delivers  power  surges 

CoGENEL,  Inc.,  230  Park  Ave.,  New 
York  17,  N.  Y.  The  battery  cell 
shown  is  one  of  many  possible  sizes 
and  has  a  capacity  of  35  ampere* 
hours,  delivering  1.2  volts.  A  peak 
current  of  1,200  amperes  can  be 
drawn  for  a  short  period  without 
damage  to  the  cell. 

The  unit  is  hermetically  sealed, 
eliminating  spilled  electrolyte.  Ac¬ 
tive  material  within  is  electrolytic- 
ally  bonded  to  a  solid  sintered  plate. 
Materials  used  are  nickel  and  cad¬ 
mium  in  a  potassium  hydroxide 
electrolyte. 

Designed  for  military  aircraft, 
the  new  batteries  can  be  used  to 
operate  solenoids,  starting  Diesel 
auxiliary  equipment  or  as  standby 
power  source. 


iviwi#fch  Ai%via  A  6  foot  mtcroicave  an¬ 
tenna,  —  Gives  outstanding  performance 
from  1700  to  2110  me.  —  New  offset  feed 
design  increases  efficiency  of  assembly  there¬ 
by  achieving  high  gain  of  better  than  30  db. 
Write  for  further  information. 


TV  CONVERTER 

for  all-channel  operation 

Granco  Products,  Inc.,  36-17  20th 
Ave.,  Long  Island  City  5,  N.  Y.,  is 
producing  the  Star,  a  low  cost  uhf 
all-channel  tv  converter.  The  unit 
incorporates  coaxial  tuned  cavity 


TNi  GABRIEL  COMPANY 

Endicott  Street,  Norwood,  Massachusetts 

WORKSHOP  ASSOCIATES  DIVISION 
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elements  to  insure  very  low  noise,  i 
hiiEh  gain  and  excellent  frequency  j 
stability.  It  is  simple  to  install  and  ' 
requires  no  i-f  adjustments.  A 
selector  switch  turns  the  tv  set  on 
and  off  and  provides  instant  ^ 
changeover  between  uhf  and  vhf.  ! 
The  Star  is  supplied  with  a  6AF4  ! 
oscillator  tube,  a  6CB6  i-f  amplifier  ^ 
tube  and  a  crystal  mixer.  It  is  i 
shipped  ready  to  install  and  operate 
at  110-120  V,  60  cycle  a-c.  j 


REPUBLIC 

I 

is  like 
the 

ELECTRONICS 

INDUSTRY 


I  I J  I  t  •  I  •  J  •  I  •  I  •  I 


TINY  R.F  CHOKE 

incorporates  ferrite  core 

The  Grayburne  Corp.,  4-6  Rad¬ 
ford  Place,  Yonkers,  N.  Y.,  has  de¬ 
veloped  the  P-Wee  r-f  choke.  The  | 
unit  incorporates  a  high  perme-  ' 
ability  ferrite  core  resulting  in  ex¬ 
cellent  operating  characteristics 
and  very  small  size.  It  is  especially 
recommended  for  use  in  computer 
circuits  and  other  applications 
where  component  size  is  a  critical 
factor.  Electrical  characteristics 
are  as  follows:  d-c  resistance  is  120 
ohms;  inductance  is  26  mh  ±5  per¬ 
cent;  distributed  capacitance  is  8 
[itjif;  Q  at  100  kc  is  115;  Q  at  450 
kc  is  80;  and  current  carrying  ca¬ 
pacity  is  100  ma. 


PAPER  TUBES  | 

for  coil  winding  I 

Paramount  Paper  Tube  Corp.,  614  j 
Lafayette  St.,  Fort  Wayne  2,  Ind.  j 
The  Paraformed  paper  tubes  make  | 
it  possible  to  provide  spiral-wound 


Like  the  electronics  industry,  Republic  is  young  and 
growing.  Seven  years  ago  Republic  started  in  a  small 
way.  Like  electronics  men,  Republic  thought  in  a  big  way 
from  the  start,  thinks  in  a  big  way  today. 

Compact  size  with  unlimited  thinking  enables  Republic 
to  give  each  job  exacting,  personal  attention  and  to 
impose  Republic  quality  on  all  orders,  large  or  small. 
Republic  specializes  in  just  one  thing  —  rolling  plain 
aluminum  foil.  Each  roll  of  Republic  Aluminum  Foil  is 
custom  made  for  your  machines,  for  your  specific  appli¬ 
cations.  Each  roll  has  clean,  straight-cut  edges,  accurate 
gage.  Each  roll  is  manufactured  to  eliminate  work 
stoppages  and  rejects.  Use  of  Republic  Aluminum  Foil 
means  greater  production  at  lower  cost. 

Republic  capacitor  foil  is  made  in  widths  of  and 
wider,  and  in  gages  from  .00017"  to  .005".  When 
specifying  aluminum  fail,  it's  worth  remembering  that 
Republic  constantly  watches  the  little  things  that  mean 
bigger  production  for  you. 

REPUBLIC  FOIL  &  METAL  MILLS 

INCORPORATED 

DANBURY  CONNECTICUT 


Branch  Salat  Oflicati 


209  W.  Jackton  Bl«4.,  ChUoea  6.  III. 
666  Mittion  Si.,  Son  FranciKO  5,  CoL 
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square  and  rectangular  tubes  with 
perfectly  flat  side  walls,  sharp 
square  inside  corners,  and  very 
small  radius  on  the  four  outside  cor¬ 
ners.  These  paper  tubes  eliminate 
the  possibility  of  any  sharp  outside 
edges  cutting  the  wire  during  mul¬ 
tiple  or  single  winding  of  coils. 
They  also  eliminate  squeezing 
operation  of  finished  coil  and 
possibility  of  shorts  due  to  frac¬ 
tured  enamel  insulation.  They  per¬ 
mit  coil  manufacturers  to  hold  ex¬ 
tremely  close  tolerances  and  still 
have  good  rigidity  and  physical 
strength.  Any  need  for  wedges  to 
tighten  the  winding  on  the  lamina¬ 
ted  core  is  practically  eliminated. 
The  tubes  are  available  in  square 
and  rectangular  types  from  i  in.  to 
30  in.  long,  from  0.450  in.  to  25  in. 
inside  perimeter. 


Sub-Miniature 

Connectors  Series  SM-20 


afford  axtrarnt  sizo  reduction  without  saerlflelni  pin 
diameter . . .  available  in  11, 14, 20,  and  34  oontaeta 
for  f20  AW6  wire... 5  amp.  continuoue  currant 
rating . . .  Submit  your  special  eubmlnlature  connec¬ 
tor  reouiremonts  to  our  engineering  department 


POTENTIOMETERS 

for  high  temperature  use 

G.  M.  Giannini  &  Co.,  Inc.,  117  E. 
Colorado  St.,  Pasadena  1.  Calif., 
have  available  the  model  8620 
Rectipot.  Standard  models  will 
operate  in  a  temperature  range  of 
—65  to  -I-71C,  and  a  new  high 
temperature  model  will  operate  in  a 
range  of  —55  to  -t-149C.  They 
can  be  had  with  either  one  or  two 
electrically  independent  resistance 
units,  both  operated  from  the  same 
shaft.  Linear  strokes  of  from  0.6 
in.  to  5.25  .  in.  are  available  and  the 
shaft  is  free  to  rotate  through  360 
deg.  The  potentiometers  feature 
linearities  of  ±0.6  percent  or  bet¬ 
ter  and  long  life  of  over  1,000,000 
cycles.  They  are  manufactured 
with  total  resistances  ranging  from 
400  ohms  per  in.  to  16,000  ohms 
per  in.  of  stroke.  Additional  stroke 


(ACTUM.  SIZE) 


Writ*  Dupf.  ESM-P,  DaIUR  AMSCO  CORPORATION,  4S-ei  Nurtiwni  Rlvff.,  iMip  fttawd  City  1.  N.  Y. 
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NEW  PRODUCTS  I  continued) 

ranges  and  resistances  are  avail¬ 
able  on  special  order. 


PLUG-IN  CIRCUITS  , 

offer  ease  of  design  | 

Electronic  Engineering  Co.  of 
California,  180  South  Alvarado  , 
St.,  Los  Angeles  4,  Calif.,  announces  i 
a  new  series  of  packaged  plug-in  j 


INTRUSION  ALARM 

has  50-ft  operating  range 

Photoswitch  Inc.,  77  Broadway, 
Cambridge  42,  Mass.  Photoelectric 
intrusion  alarm  set  PI  A  consists  of 
type  A20C-2  control  and  type  L60B 
light  source.  An  invisible  infrared 
beam  is  projected  from  the  light 
source,  spanning  any  distance  up  to 
50  ft.  This  is  aligned  to  strike 
the  eye  of  the  control.  Momentary 
interruption  of  the  beam  actuates 
the  control  relay,  which  is  wired  to 
operate  and  sustain  an  external 
alarm  device.  The  alarm  can  be 
silenced  only  by  restoring  the  elec¬ 
trical  circuit  to  original  conditions 
by  use  of  a  manual  or  automatic 
reset  switch.  Supply  is  116  v,  60 
or  60  cycles.  Relay  is  spdt  (iso¬ 
lated  contacts).  (Contact  rating  is 
10  amperes,  115  v  a-c. 


^  precision  electronic  instruments  by 


W  SQUARE 

WATERTIGHT 
Panel  Meter 


•  Prom  1  lo  100.000>D«ZUtS  IVk”  Mctar  mH 
th«  woftd't  ttandord  foe  qwolify,  p«ffonnan<« 

•  Avollabl*  wiitt  2  torMlMl  dMlgnt 

1.  Solddf 

2. 4-40  screw  lerMinol 

•  Multi-color  or  luminotconl  Kolot  ond  poinlori 


•  Provon  oxtornol  pivot  D  Arsonvol  MOvoMont 


•  Froai  prototype  to  prodwetioe  on  short  notice 
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(continued) 


circuits  that  offer  ease  of  electronic 
circuit  design,  simplified  develop¬ 
ment  techniques  and  rapid  produc¬ 
tion  of  highly-specialized  pulse-type 
equipment.  First  developed  for  and 
used  by  the  armed  services,  they 
are  now  offered  to  the  electronic 
and  allied  industries  in  26  catalog 
types  and  40  secondary  versions. 
The  standard  circuits  include  ampli¬ 
fiers,  flip-flops,  multivibrators, 
squaring  circuits,  pulse  gates,  crys¬ 
tal  oscillators,  pulse  amplifiers  and 
many  others.  By  using  these  pack¬ 
aged  plug-in  circuits,  both  drafting 
and  wiring  time  can  be  reduced. 
Template  drawn  equivalent  symbols 
cut  the  drafting  time  while  simpli¬ 
fied  techniques  require  only  the  wir¬ 
ing  of  power  and  interconnection 
circuits. 


Measure  PHASE  Difference 
Directly  0°-360° . . . 

■ 


Type  320AB  PHASEMETER 

e  ...  In  4  full  scale  ranges,  0°-36o,  00-90°,  0°-180°,  0°-360°, 
without  ambiguity 

•  ...  Independent  of  voltage  amplitude  from  1  to  170  volts  peak 

•  ...  Independent  of  voltage  wave  form 

•  ...  Independent  of  frequency  from  2cps.  to  lOOkc.  (accuracy:  20cps- 
20kc,  1%  of  full  scale  +3°;  error  increases  slightly  above  20kc.) 

•  Large,  easily  read,  mirrored  scale  panel  meter 

•  Ease  of  operation  —  ideal  for  production  testing  or  laboratory  use 

•  Eliminates  tedious  and  inaccurate  oscilloscop>e  techniques 

•  Terminals  for  recorder  .  .  .  instantaneous  response  of  output  voltage 
to  phase  changes 

•  Incremental  accuracy  better  than  1%  of  full  scale 

•  Proven  performance  and  quality  workmanship 

In  audio  facilities,  ultrasonics,  servomechanisms,  geophysics,  vibration, 
acoustics,  aerial  navigation,  electric  power  transformation  or  signalling, 
.  .  .  in  mechanical  applications  such  as  printing  register,  torque  measure¬ 
ment,  dynamic  balancing,  textile  and  packaging  machinery  and  other  uses 
where  an  accurate  measure  of  the  relative  position  of  moving  parts  is 
required  .  .  .  the  type  320AB  Phase  Meter  has  achieved  widespread 
approval  as  a  unique  and  versatile  measuring  instrument. 

For  further  information  on  measuring  phase,  send  for 
specification  bulletin  and  TIC  Laboratory  Reports 

INOINIlRINa  REPRESENTATIVES 

Chicaao,  Ill.  —  UPtown  Arnprior,  Oat.,  Can.  —  Amprior  400 

Oevcland,  Ohio  —  PRotpect  1-4171  Holljrwood,  Cal,  —  HOUjrwood  9-4305 

Waltham,  Man.  —  WAUham  S-4W  Dallas,  Texas  —  Dlxoo  9910 

Rochester.  N.  Y. — Mootoe-3U3  Roaelaod,  New  Jersey  —  Caldwell  4-4545 

Dayton,  Ohio  —  Michigan  0721  Wyncote,  Pa.  —  Ogontx  0005 

Silver  Spring,  Md.  —  Sligo  7-550 


ELECTRONIC  TIMER 

recycles  instantaneously 

Timetbol  Co.,  2919  Gladstone  Ave., 
Rockford,  Ill.  Model  801  electronic 
timer  is  used  to  provide  either 
timed  ON  periods  or  timed  delay  in 
the  range  between  0.05  and  20 
seconds.  In  groups  of  two  or  more 
it  can  be  used  for  repeat  cycling, 
programming  or  other  intricate  ap¬ 
plications.  It  features  high  repeat 
accuracy  regardless  of  line  voltage 
variations,  tube  aging  or  tempera¬ 
ture  change.  The  timer  includes 
two  fast  acting  relays ;  one,  a  start 
relay  controlled  from  an  external 
contact  switch  which  initiates  the 
time  cycle,  and  another  energized 
by  the  timer  after  the  timed  inter¬ 
val.  The  relay  contacts  and  coil 
circuits  are  isolated  and  therefore 
may  be  connected  to  a  different 
power  supply  from  that  used  to 
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NEW  PRODUCTS 


(continued) 


energize  the  timer.  A  four-page 
illustrated  booklet  gives  complete 
technical  data. 


Something  now 
in  Precision  Potentiometers 


^  ctandardization  gf  a  Non- Linear  Precision  Potentiometer. 
the  type  RVP3-S59  Sine-Cosine  potentiometer,  one  of  the  many  types 
standard  with  the  Technology  Instrument  Corporation,  performs  two 
operations  in  a  single  potentiometer  assembly  . . .  two  wipers 
spaced  90  degrees  apart  yield  both  sine  and  cosine  outputs. 

I.  Tofol  rutUtancu:  20,000  j  _ _ _ _ _ n  j 

ohim  plus  ar  rninu*  S  pof  cunt  |  |  j  ,  -  ■  "j 

butwuun  turminaU  1  and  3. 

3.  Accuracy:  flut  ar  miitus 
•S  puf  cunt  of  thu  puok 
to  puah  omplitudu. 

3.  Maximum  voltagu:  Conuurva- 
tivuly  ratud  at  ISO  volN 
butwuun  turmiiMl  1  and  3. 

4.  Lifu:  Guaranluud  for  at 
luatt  500,000  complutu 
cyclut  in  uitbur  diruclion 
at  30  rpm. 

5.  Potuntiomutur  botu:  Pru- 
cition  machinud  aluminum 
loriginotud  by  TIC)  Pnitltud 
with  corrosion  rutittant 
bioclc  Alumililu. 

4.  All  flxud  connuctions 
aru  toldurud. 

7.  Wipurs:  Palinuy  spring 
wipur  with  doublu  contact, 
for  positivu  uluctrical 
connuction,  long  wuar 
and  light  torquu. 
t.  Rusistancu  Elumunt:  Karma 
wlru  with  tumpuraturu  co- 
ufDciunt  of  .00002  parts 
pur  dugruu  cuntigradu. 

9,  Slip  Rings;  Inlaid  coin  silvur 
slip  rings. Palinuy  contacts 
on  dual  brvtliut  for  positivu 
connuction  and  low  contact 
rusIstarKU. 

10.  Pull  humidity  protuction 
with  typo  76-$  fungus  ru- 
slstant  varnish. 

I I .  Units  may  bu  gangud,  using 
TIC's  patuntud  “Constrict>0- 
Orip”  clamp  rirrgs  which 
purmit  procisu  phasing  with 
amaxirtg  oosu. 

TIC  Standard  potentiometers  have  the  same  built-in  precision 
and  craftsmanship  normally  found  only  in  custom-built  products. 
Research.engineering  and  design  facilities  for  special  construc- 
doos  and  non-linear  or  linear  funedons  are  an  integral  part  of 
TIC  services.  Submit  your  potendometer  problem,  whether  the  need 
is  for  standard  or  custom  design. 

fnginuuring  RuprusuntoNvus 

Cleveland,  Ohio  —  PRospect  1*6171  Arnprior,  Ont.,  Can.  —  Aropriot  400 

Chicago,  111.  —  uptown  8-1141  New  York,  N.  Y.  —  MUrray  Hill  8-9858 

Rochester  N.  Y.  —  Monroe  3143  Cambridge.  Matt.  —  ELiot  4-1751 

Canaan,  Conn.  —  Canaan  649  Hollywood,  Cal.  —  HOllywood  9-6305 

Dayton,  Ohio  —  Michigan  8721  Dallas,  Texas  —  Dixon  9918 

Baltimore,  Md.  —  Plaza  7694  Binghamton,  N.  Y.  —  Binghamton  3-1511 


FOTCNTOliKTtlt  HtttMTlC 


CABLE  TESTER 

has  15  kv  d-c  output 

James  G.  Biddle  Co.,  1316  Arch 
St.,  Philadelphia  7,  Pa.,  has  intro¬ 
duced  a  new  impulse  cable  fault 
locator.  The  model  4  transmitter 
was  designed  primarily  for  use  on 
lead-covered  cable  installed  in  ducts, 
but  is  also  used  on  aerial  and  buried 
cable.  It  has  a  maximum  output  of 
15  kv  d-c  and  a  discharge  capaci¬ 
tance  of  2  (if.  This  150-lb  unit  re¬ 
quires  a  source  of  supply  of  about 
'600  va  at  115  v  a-c  and  may  be  used 
as  a  source  of  d-c  voltage  for  proof 
testing  of  cable  and  other  insula¬ 
tion,  a  valuable  feature  both  at  in¬ 
stallation  and  after  alterations  or 
repairs.  Maximum  proof  testing 
capacity  is  15  ma  at  about  0.7  meg¬ 
ohm  and  about  50  ma  at  short 
circuit. 


POTENTIOMETER 

has  ultra-low  torque 

Electro-Mec  Laboratory,  19  Mur¬ 
ray  St.,  New  York  7,  N.  Y.,  has  de¬ 
veloped  the  type  1418  potentiom- 
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%y-lab  ELECTRONIC  INSTRUMENTS 


f  set  MW  standards  ef  acawacy  and  perforaaace 
to  solve  your  researdi  aid  prodictioa  proWeas 

i  Ma  the  leadiag  research  IdM* 

^  rataries,  aMoafactarers,  gevera-  g 

4  awat  ageacies.  aad  aaiversities  f 

m  which  desNEod  n  Xay-Lab  far  the  I 

I  flaest  iastnaaeats  and  far  caai-  I 

E  plete,  coaipeteat  eagiaeeriag  aad  I 

M  research  senke.  I 


Use  Kay-Lah's  wide  experieace  ia 
the  special  desiga  aad  auaufac- 
tore  af  precisiaa  eiectraak  la- 
stnaaeats  ta  help  saire  yaar  par- 
tkalar  praMean. 

Ceaipefetf,  weff-laforawd  Kay-Lob 
represMtatIm  are  la  year  area. 
Write  ar  wire  far  tbeir  addresses. 


PracItiM  BIcctrMk  IrntrauBt* 
P*w«r  Snapll**  •  AttMNMtcrs 
AwplWlf  *  •  ll•ctrMi« 


iLiCraONtC  tNSTaUMfNTS 


For  PredsioR  DC  REFERENCE 
Use  Kay-Lab's  New  METER  CALIBRATOR 

Here  is  •  precnien  DC  reference  source  which  produces 
ihsolutely  colihroted  DC  voltage  independent  of  input  | 
tine  voltage  and  output  load  variations.  Calibrated 
from  one  to  300  volts  in  one  volt  steps.  Standard 
model  provides  absolute  calibration  to  .1%, 
custom  model  to  .01%. 

Write  Dept.  B  for  free  technical  bulletins  about 
Kay-Lab  METER  CALIBRATOR.  DECADE  AMPLIFIER, 

MICRO  MIKER,  and  ABSOLUTE  DC  POWER  SUPPLIES. 


KALBFELg  LABORATORIES,  •>•€. 


lOfO  Morwn*  tovievord  —  San  10,  Californio 
fo%f  Offic*  Boi  1S78  Toloplionw;  Woodcrovt  4359 


These  days  are  busy  ones  for  the  electronics 
industry... days  when  you  will  especially  appreciate 
the  time-Mving,  time-tested  services  of 
"THE  >EPRE8ENTATiVBa"of  Electronic  Products 
Manufacturers.  Inc.  Here  is  an  organization 
whose  memtwrship  numbers  the  most  highly 
qualified  men  in  the  field.  It  is  fully  equipped  to 
assist  you  and  your  employees  in  understanding 
the  accepted  electronics  industry  trade 
practices,  and  to  promote  better  relations  in  the 
industry  throu^  ethical  sales  representation 
either  locally,  regionally  or  nationally. 
Since  1935,  the  REPM  has  served 
electronic  products  mamffacturers 
ably  and  efficiently. 
Msaooal  HMdlqaaitan  OfliM 
"THE  REPRESENTATIVES" 
oi  Ktoolsoaic  Piodaote  Manaiaotaxan,  Ino. 
8.  MkdUgaa  ATana,  Chicago  S,  DUnoia 
V  1/^'^  HAvrtaon  7-a402 


NEW  PRODUCTS  (coatinued) 

eter  with  a  shaft  torque  as  low 
as  0.025  oz  in.  It  is  applicable  to 
devices  where  an  exceedingly  small 
mechanical  force  must  be  converted 
into  an  equivalent  electrical  volt¬ 
age.  The  servo  type  mounting  and 
ball  bearing  shaft,  ABEC  class  5, 
provide  easy  installation  and  ad¬ 
justment  and  insure  maximum  phy¬ 
sical  and  electrical  stability  under 
extremes  of  shock,  temperature 
and  vibration.  Potentiometers  are 
available  with  resistance  values 
between  100  and  350,000  ohms, 
rated  at  3  watts,  electrical  rotation 
up  to  360  deg,  a  multiplicity  of  taps 
and  brushes,  linearity  to  0.1  per¬ 
cent  and  resolution  down  to  0.03 
percent.  The  toroidally  wound  re¬ 
sistor  element  is  3i  in.  long. 


TINY  CONNECTOR 

has  four  contacts 

Winchester  Electronics,  Inc., 
Glenbrook,  Conn.  A  new  miniature 
four-contact  connector,  the  JF-4, 
designed  for  right  angle  mounting 
is  lightweight  and  suitable  for 
limited  space  applications  in  port¬ 
able  and  aircraft  equipment.  Over¬ 
all  dimensions  are  1  in.  maximum 
height  and  1^  in.  engaged  length. 
Total  weight  of  plug  and  receptacle 
is  0.04  oz.  The  molded  phenolic 
body  is  mineral  filled  and  provides 
high  arc  and  dielectric  resistance 
as  well  as  mechanical  strength. 
Monobloc  construction  eliminates 
unnecessary  creepage  paths  and 
reduces  the  number  of  moisture 
and  dust  pockets.  Brass  pin  con¬ 
tacts  and  spring  temper  phosphor 
bronze  socket  contacts  are  pre¬ 
cision  machined  and  gold  plated 
over  silver  for  low  contact  resist¬ 
ance,  prevention  of  corrosion  and 
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HERE  ARE  ONLY  A  FEW  TYPICAL 
TINY  PARTS  MADE  BY  BEAD  CHAIN  S 

Economical,  Dopcndablv 

MULTI>SWAGE  METHOD 


Leading  manufacturers  in  the  electranici,  ma¬ 
chinery,  appliance  and  tay  fields  have  been 
saving  substantially  by  using  precision  Multi- 
Swage  parts  instead  of  those  previously 
made  by  turning,  drilling, 
stamping  or  formiitg. 


TV  ATTENUATOR 

requires  no  power 

BLonder-Tongue  Laboratories, 
Inc.,  626-6S6  North  Ave.,  Westfield, 
N.  J.,  has  introduced  the  model 
AT-1,  a  unit  that  provides  precise 
attenuation  rangring  from  0  to  42 
db,  in  6-db  steps,  over  the  entire 
vhf  band.  It  instantly  provides 
proper  attenuation  levels  for  equal¬ 
izing  sigrnal  strengths  in  multi¬ 
antenna  installations,  for  reducing 
tv  signals  to  prevent  overloading, 
and  to  simulate  fringe-area  recep¬ 
tion.  Three  switches  allow  variable 
attenuation  of  6,  12,  18,  24,  30,  36 
or  42  db.  The  compact  unit  requires 
no  power  and  may  be  used  for  test¬ 
ing,  or  permanent  installation  at 
any  point  in  a  tv  line.  The  76-ohm 
terminal  strip,  and  the  75  and  300 
ohm  terminal  strip  are  interchange¬ 
able  as  the  input  or  output. 


Th«  advanced  manufacturing 
method  developed  and  used 
exclusively  by  Bead  Chain 
swages  practically  any  type  of 
small  tubular  part  from  fiat 
stock  into  precision  forms  with 
positive,  tight  seams  .  .  .  and 
does  it  Automatically.  If  you 
can  use  high-volume  produc¬ 
tion  ...  we  can  deliver  it  at  a 
much  faster  rate  . .  .  and  at  far 
less  costi  Scrap  is  eliminated! 
Deliveries  to  you  are  depend¬ 
ably  prompti 

We  con  tupply  you  with  parts 
that  ara  beaded,  grooved, 
shouldered  and  mad*  with  al¬ 
most  any  metal.  Diamotors  up 
to  lengths  to  P/i" 

This  catalog  con  save 
you  a  lot  of  production^;;^ 
tbno  and  money! 

Write  for  it  I  „ 


GET  PROOF-POSITIVE 
COST  COMPARISONS! 


Send  us  a  blueprint  or  sample  and  quantity 
requirements.  We  will  quickly  show  you  the  big 
economies  we  con  deliver. 


CENTERING  DEVICE 
features  plastic  frame 

Heppner  Mpg.  Co.,  Round  Lake, 
Ill.  An  improved  centering  device, 


Original  end  World's 
largest  freducer  ef  Bead  Chain 


III 

Ti  ■ 

|P^%|  : 
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NEW  PRODUCTS 


(continiM^) 


model  BCC603,  features  a  plastic 
frame  instead  of  the  kraft  tubing 
frame  formerly  used.  The  ad¬ 
vantage  of  the  new  construction  is 
that  the  tenite  plastic  is  permanent 
under  all  conditions.  Model  BCC- 
603  is  designed  for  use  with  elec¬ 
trostatic  tv  tubes  of  all  sizes.  A 
distortion-free  beam  is  assured  by 
uniformity  of  field.  The  unit  will 
not  cause  defocusing.  Mounting  is 
directly  on  the  tube  adjacent  to  the 
deflection  yoke.  The  device  is  held 
securely  in  place  by  phosphor 
bronze  tension  springs.  Beam 
centering  is  done  by  rotating  in¬ 
dividual  magnets. 


SHARP 

PERMANENT 

MARKING 


WITH  HI-DUTY 
MARKING  TOOLS 


CAPACITOR  TESTER 

is  also  leakage  indicator 

Lee  Electronic  Labs,  Inc.,  233 
Dudley  St.,  Boston  19,  Mass.,  has 
developed  the  model  CT-1  electronic 
capacitor  tester  and  leakage  indi¬ 
cator.  It  features  a  built-in  elec¬ 
tronic  power  supply  providing  both 
a-c  and  d-c  test  voltages  and  con¬ 
tains  miniature  selenium  rectifier 
and  dual  capacitor  R-C  filter  net¬ 
work  in  a  special  circuit  with  a 
highly  sensitive  neon  lamp  leakage 
indicator.  It  permits  quick,  accur¬ 
ate,  direct  testing  of  capacitors  for 
leakage  with  actual  d-c  voltage  ap¬ 
plied  and  readily  indicates  inter¬ 
mittently  open  capacitors  with  a-c 
applied.  It  is  also  ideal  for  high- 
resistance  continuity  testing  of  all 
circuits  and  parts,  indicating  leak¬ 
age,  resistance  or  insulation  break¬ 
down  to  over  200  megohms. 


For  legible  permanent  marking  of  metal  components  use 
engraved  lettering  tools.  Precision  engraved  dies  and  inserts 
for  indenting  or  embossing  identification  on  your  parts  will 

1.  Improve  appearance. 

2.  Advertise  througbout  life  of  part. 

3.  Facilitate  reordering. 

’Write  for  free  catalog  on  Production  Marking  Equipment. 


Geo.  T.  Schmidt,  Inc. 

MARKING  MACHINES  •  MARKING  TOOLS 
IRO-t  Relic  Plainr  Avc.,  Chiraau  13.  III. 


facilities  TO  PBODUCE 

•  Steel  Type 
•  Numbering  Heads 
ies  •  Marking  Machines 

•  Nameplate  Marking 
Equipment 


COMPLETE  MACHINE 

Hand  Stamps 
Engraved  Inserts  for  Dies 
i  Shank  Style  Stamping  Di 
•  Embossing  Dies 
•  Code  Stamps 


INDICATOR 

shows  elapsed  time 

Marion  Electrical  Instrument 
Co.,  Manchester,  N.  H.  The 
HM2ET  elapsed  time  indicator  was 
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Miniature  Wire  Wound 
POWER  RESISTORS 


DEPOSITED 
CARBON  RESISTORS 


NtW  fHODUCTS  (eoiiti«(i«4) 

designed  for  installation  where 
panel  space  is  limited.  It  meets 
standard  in.  JAN  dimensional 
specifications  for  panel  mounting. 
Yet,  the  indicator  is  easy  to  read, 
having  a  standard  size  counter.  It 
is  hermetically  sealed.  The  motor 
will  start  readily  and  operate  con¬ 
tinuously  at  temperatures  ranging 
from  —  56C  to  86C.  It  is  available 
registering  in  1/10  hr  steps  to 
9,999.9 ;  or  hour  steps  to  99,999.  It 
has  a  self-starting  synchronous 
motor  either  110-125  or  220-260  v 
for  50  or  60-cycle  a-c  operation. 


Shure  slender  Gradient' 
Microphones  solve  difficult 
_  acoustic  problem 


Complete  welded  conetruction 
from  terminal  to  terminal.  Tem¬ 
perature  coefficient  0.00002/  de(. 
C.  Ranges  from  0. 1  Ohm  to  55,000 
Ohms,  depending  on  TVpe,  Ibler- 
ance  0.05%.  0.1%.  0.25%,  0.5%, 
1%.  3%.  5% 


geeS  the  intaretHitf  »lery  aHnted  hslow— >  ( 

m»  leM  by  S.  1.  Almet,  at  K-L-A  / 

lAgOIATORIfS,  INC.,  DelreH,  MUh.  ' 

*'We  have  just  encountered  a  very  in¬ 
teresting  anti  iinuHiial  ex|>erience.  Presi¬ 
dential  candidate  Governor  Adlai  Steven¬ 
son  spoke  on  Lalnir  Day  here  in  Detroit 
during  an  open  air  meeting  in  Cadillac 
Square. 

'The  speech  was  televised  coast  to 
coast  and  I'.V.  engineers  did  not  want  a 
battery  of  microphtmes  obscuring  the 
speaker's  face.  IX’e  ilid  not  want  ordinary 
broadcast  microphones  useti  that  would 
cause  feedback  before  suflicient  signal 
was  obtaineti  to  drive  the  public  address 
system  to  the  desired  output. 

"After  due  consideration,  it  was  mutu¬ 
ally  agreed  to  use  only  two  microphones 
for  network  T.V.  •  Radio  •  5  Newsreels, 
two  Tape  Rec«>rders,  and  Public  Address 
System,  ^’c  suggested  two  Shure  Model 
)I<j15  microphones,  and  these  were  used 
with  excellent  results.  ^  e  received  com¬ 
pliments  galore. 

"(Congratulations  for  having  designed 
a  microphone  to  satisfy  the  licmaiids  of 
such  varied  fields  of  sound  reproduction.'' 


VIBRATORS 

are  series  drive  type 

James  Vibrapower  Co.,  4036 
North  Rockwell  St.,  Chicago  18, 
Ill.,  has  introduced  a  new  line  of 
series  drive  vibrators  specifically 
designed  for  the  long,  dependable 
service  required  in  communications 
equipment.  The  series  drive  gives 
steady  low  voltage  starting 
throughout  an  extended  life  of  the 
component.  The  design,  further¬ 
more,  separates  starting  and  driv¬ 
ing  functions  from,  main  vibrator 
contacts,  insuring  greater  dependa¬ 
bility  and  additional  hours  of  satis¬ 
factory  service. 


RM  TYPE  —  Available 

in  25,  50  and  250  watt  aixee. 
Silicone  sealed  in  die-cast, 
black  anodized  radiator  finned 
housing  for  maximum  heat 
dissipation 


RS  TYPE  —  Available  in  2 
watt.  5  watt,  and  10  watt  sizes. 
Silicone  sealed  offering  maxi¬ 
mum  resistance  to  abrasion, 
high  thermal  conductivity  and 
high  di-electric  strength. 


Dajohm  precision  deposited  carbon 
resistors  offer  the  best  in  accuracy, 
stability,  dependable  performance 
and  economy.  Available  in  VI  watt, 
1  watt  and  2  watt  sizes. 


Farmer  Oeverner 
Stevessen  ef  lllinelt, 
atetereS  at  ha  aS- 
draiiaS  Dstralt  aatH- 
aiKe  as  tabar  Day, 
Sarliig  tha  ISSS  |Mat- 
ManMal  camaalfn. 


VACUUM  CAPACITORS 

for  industrial  heating 

Jennings  Radio  Meg.  Corp.,  970 
-McLaughlin  Ave.,  San  Jose,  Calif., 
has  designed  two  new  vacuum  ca¬ 
pacitors  specifically  for  high  cur- 


Pateaf 


SHURE  BROTHERS,  INCa 

MfCtOmONES  AND  ACOUSTIC  OCVfCES 
22SW,yersa  St.Chinte10,ILCaUe:SHUIIMICRO 


•  1 1 

rwj 

1  ;1 

1 

» 
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DIGITAL  COMPUITRS  DATA  HANDllNi.-  SYSTtMh  .  .  MAGNETR  STORAGE  SYSTEMS. 

•  INSTR'JMENTS  .  ANAU 'G  MAGNEIK  RELOKtRNvG  SYSTEMS  COMPUTING  SERVICE 


NEW  PRODUCTS 


(cMtlnutd) 


rent  r-f  applications  such  as  are 
encountered  in  induction  and  di¬ 
electric  heating  circuits.  The  MC-1, 
1,000  unit  with  a  voltage  rating 
of  10  or  15  kv  peak  and  a  current 
rating  of  100  amperes  has  an  over¬ 
all  length  of  only  3J  in.  The  MMC- 
1,  a  2,000-(L{ji  unit  with  the  same 
voltage  rating  and  a  current  rating 
of  225  amperes  has  an  overall 
length  of  less  than  5  in.  These  short 
physical  lengths  reduce  inductive 
losses  to  an  absolute  minimum. 
This  reduction  in  size  and  increase 
in  current  carrying  capacity  is 
made  possible  by  mounting  the 
capacitor  plates  directly  against 
the  anodes.  This  gives  greater  heat 
dissipation,  more  capacity  in  less 
space,  and  the  least  possible  capaci¬ 
tance  drift  with  variation  in 
temperature. 


IC  C0RC,tlRCUip^ 


The  Versatile 


MAGNETIC  MODULATOR 

for  d-c  to  a-c  conversion 

General  Magnetics  Inc.,  135 
Bloomfield  Ave.,  Bloomfield,  New 
Jersey  now  have  available  a  com¬ 
pleted  line  of  magnetic  modulators. 
Units  are  available  in  60  and  400 
cycle  desigrns.  Designed  to  convert 
low  level  dual-polarity  d-c  signals 
to  a-c  signals  of  corresponding 
amplitude  and  phase  sense,  com¬ 
plete  specifications  and  response 
curves  are  available  from  the  man¬ 
ufacturer,  on  input  modulator 
types  as  well  as  on  thermocouple 
and  strain  gage  converters.  Typi¬ 
cal  harmonic  distortion  has  been 
reduced  to  less  than  10  percent 
above  0,1  v  output. 


Type  130A1  PULSE  TRANSFORMER 
for  Low-Power  applications 


SUPERIOR  ELECTRICAL  CHARACTERISTICS— The  ERA  130A1  pulse 
transformer  provides  appropriate  impedance  levels  for  operation 
in  low-power  circuits.  Short  rise  time  and  small  droop  minimize 
critical  circuit  design  problems. 

VERSATILITY — ERA  three-winding  pulse  transformers  can  be  used 
in  several  different  ways.  For  example,  the  Type  130A1  can  be  used 
as  low-impedance  1:1,  high  impedance  1:1,  conventional  2:1,  2:1 
with  two  outputs  or  as  3:1. 

CONVENIENT  MOUNTING — Through-panel  mounting  utilizes  same 
mounting  hole  pattern  as  a  conventional  nine-pin  miniature  tube 
socket.  This  compact  transformer  design  permits  mounting  on  a 
tube  strip  in  approximately  the  same  space  required  for  a  standard 
miniature  tube. 

INSULATING  CASE— The  plastic  case  permits  / 

mounting  the  transformer  in  close  prox-  ^ 

imity  to  other  components  and  termi-  /  J 

nals  without  danger  of  short-circuits  f  / 

caused  by  metal-cased  or  uncased  7 

transformers.  ^ 

Imm^diat^  delivry  on 
sample  quantities 


Literature 


Gold  Bonded  Diodes.  Transitron 
Electronic  Corp.,  403  Main  St, 
Melrose  76,  Mass.,  has  available 
bulletin  TEL1300  giving  a  fully 
illustrated  description  of  a  line  of 
12  gold  bonded  germanium  diodes. 
Chief  features  listed  for  the  line 
include  superior  forward  conduc¬ 
tance,  conservative  back  voltage 
rating,  improved  mechanical  stabil¬ 
ity,  ease  of  soldering,  staked  leads, 
improved  shock  stability,  uniform 
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Sfi-eedUu^  ^-(Icuf,  P  luUa<yia,piuf. 


•  P  M  DC  MOTORS  C  GTNERATORS  •  CAPACITOR  TTPi  MOTORS 
DC  MOTORS  A  GiNIRATORS  •  SHADED  POLE  MOTORS  7  4  6  Pole 


UNIVERSAL  MOTORS 
•  P  M  AC  GENERATORS 


,  instantly  reody  for  sotting  up 
single  or  gonged,  lineor  or 
non-lineor  potentionieter 
ossemblies. 


High-sp««d,  quality  production  with 
custom-mod*  precision.  Wir*  formed 
to  any  shop*  for  every  need. 
IMMIDIATI  CAPACITY  POt 
DIHNSI  SUI-COMTHACTS 
STtAIOHTININO  A  CUTTINO 
Perfect  straight  lengths  to  12  ft. 
.0015  to  .125  diameter 
Will  FORMS 
.0015  to  .125  diameter 
SMALL  MITAL  STAMPINOS 
.0025  to  .035  thickness 
.062  to  3  inches  wide 

Saoclalliing  bi  Production  of  Porta  for 
iloctronic,  CoHiodo  Roy  Twbot  tTrantlatora 
Writ*  for  illustrated  folder. 
Send  Blueprints  or  Samples 
k  for  Estimate. 


Experimental  laboratories 
and  design  engineersi . . . 

.  .  .  Servotrol’a  Pot-kit  providet  you  with  a 
veraatile  aiiortment  of  “Unitized*’  Type  RVC2 
potentiometers,  mountina  plates  and  clamp 
rinai.  With  this  set  of  tran^ueers  mechanical 
thatt  rotation  can  be  converted  to  almost  any 
linear  or  non-linear  electrical  relationship. 

Versatility  of  the  Pot-kit 
eliminates  delays! 

Any  of  the  fourteen  linear  |>otentiomcters 
may  be  converted  to  non-linear  functions  by 
connecting  shunt  resistors  of  proper  value 
across  the  three  equally  spaced  taps  on  the 
winding.  The  Pot-kit  enables  you  to  translate 
your  ideas  to  conclusions  without  delay. 


NFW,  UNIQUi  SnVOCAieuiATOK 
includad  in  tha  kit  ^  •  w  ' 

Calculolins  valwat  of  thvnt  ro 
sitlart  ond  aSscllvo  potent lamoler  , 
rmittonca  accempliilMd  In  ■  '  ,  ^ 

moltar  of  tecands  with  direct  i 

raedlnst  front  Ilia  dltc  tcalos. 

Ellmlnotac  lime  centuming  cent- 
puletiont. 


Maniiracturing  X-Ray  equipment  caila  for 
preclaion  and  dependability  in  every  part. 

That’a  why,  when  the  nation's  three  ieading 
manufacturers  of  X-Ray  machines  chose  the 
motor  that  moves  the  delicate  negative  holders, 
they  aelected  motors  designed  and  built  by 
EEPCO. 

These  tiny  motors  of  1/SOO  h.p.  (intermittent 
service)  provide  the  reliable,  steady  source  of 
power  that  revolves  the  negative  changing 
mechanism.  After  a  photo  is  made,  the  exposed 
negative  with  its  lens  and  shutter,  are  auto- 
ntatically  moved  aside  and  a  new  unit  moved 
into  the  ready  position.  Handling  this  task 
demands  an  even,  slow  application  of  power  to 
Avoid  damage  to  the  delicate  mechanism.  This 
is  typical  of  the  many  unusual  applications  to 
which  EEFCO-designed  motors  have  been  put. 

If  your  particular  problem  calls  for  special 
design,  or  merely  for  standard  motors  that  can 
handle  the  toughest  service,  you'll  find  that 
EEPCO  is  the  source  on  which  to  depend.  Out 
of^  the  many  unusuai  requirements  filled  by 
EEPCO  engineers  has  come  experiencse  unsur¬ 
passed  in  industry  and  always  at  your  disposal. 

Equally  important,  the  EEPCO  plant  is  well- 
equipped  and  staffed  to  turn  out  motors  for 
you  on  a  mass-production,  low-cost  basis 
when  necessary. 


340*  Sins  fumllsn  ^ 

A  tlna  Ivnctfaa  potantleiaataf  wElEi  a  csiaplale  SSO* 
fvnetios  ongEs  af  ralalEen  E«  pzavidad  la  Ewaadaa  lha 
raaga  af  sipafEinantatEon  wElh  lEia  faf-EiEI. 

The  extreme  versatility  of  Servatrel's  Pot-kit 
B  timpliliet  breadboarding  and  apeeds  decision 
as  to  the  needed  potentiometer  or  assembly  for 
your  prototype  systems. 

■NOINIItINO  lirtf SINTATIVIS 
aavalsnd,  Ohio  —  Massael  1-4171 
OiEcata,  III.  —  UTfawn  •-1141 
Racliatlaf,  N.  Y.  —  AAaaras  1143 
Canaan,  Cann.  ~  Canaan  444 
Daytan,  Ohia  —  MIchlsan  ITII 
taltfavars,  AAd.  —  Plaza  7444 
Atnnrlar,  Onfarla,  Can.  —  Amprlar  400 
New  Yotk,  N.  T.  —  RAUnay  Hill  l-MM 
Csntbridfa,  AAasz.  —  lllal  4>17SI 
Mallywaad,  Cal.  —  HOIlywaad  4-430S 
Dallas,  Texas  —  DIxan  4411 

lmm»dlafm  tfeliverfet; 

For  further  defailt  — 

Write,  wire  or  phone  for  Bulletin  |C-B 


Writs  today  for  complota  details 
sad  catalog  information 
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ELECTRO  ENGINEERING  PRODUCTS  CO. 
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114  W.  ItllNOIS  ST..  CHICAGO  10,  ItllNOIS 
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NEW  PRODUCTS 


(continued) 


characteristics  and  high  humidity 
resistance.  Maximum  ratings  and 
typical  applications  are  given  in 
tabular  form. 


Environmental  Test  Chambers. 
American  Research  Corp.,  Bristol, 
Conn.,  has  published  a  4-page 
folder  showing  its  line  of  environ¬ 
mental  test  chambers.  Standard 
features,  specifications  and  dimen¬ 
sions  for  seven  different  types  are 
given.  As  indicated  on  page  4  of 
the  brochure,  custom  built  facili¬ 
ties  or  special  accessories  can  be 
supplied  to  meet  cutomer  require¬ 
ments. 


Tuning  Fork  Resonator.  Philamon 
Laboratories  Inc.,  6717  Third  Ave., 
Brooklyn  20,  N.  Y.  Circular  No. 
102  fully  describes  the  model  J 
miniaturized  tuning  fork  resona¬ 
tor.  It  contains  data  on  construc¬ 
tion,  frequencies,  accuracies,  op¬ 
eration  and  installation.  A  price 
list  is  included. 


Behind  every  \ 

product  of  \ 

i^terling  Engineering.^^ 


Selenium  Rectifier  Stacks.  Gen¬ 
eral  Electric  Co.,  Schenectady  5, 
N.  Y.,  has  announced  a  new  bul¬ 
letin  on  miniature  selenium  rec¬ 
tifier  stacks  for  electronic  circuit 
applications.  The  illustrated, 
4-page  publication,  GEA-5936, 
contains  data  on  the  applications, 
construction  features  and  elec¬ 
trical  characteristics  of  the  small 
selenium  rectifiers.  Included  are 
tables  of  ratings  and  dimensions, 
plus  graphs  on  the  effect  of  tem¬ 
perature  and  life  expectancy  of 
the  various  types  of  stacks. 


Sterling  Engineering— long  a  manufacturer  of  the  very  highest 
quality  relays  and  associated  electrical  devices  — now  employs  the 
complete  know-how  of  American  Machine  &  Foundry  Company,  one 
of  the  nation's  leading  producers  of  complex  electronic  equipment. 

"AMF’s  unparalleled  skill  and  experience— evidenced  in  many 
automatic  and  electronic  marvels  such  as  radar  scanning  equip¬ 
ment,  automatic  gun  mechanisms,  air  force  training  devices,  and 
Pinspotter  (the  automatic  pin  boy)— joins  Sterling’s  own  design 
and  production  knowledge  to  give  greater-than-ever  assurance  that 
AMF  Sterling  Relays  can  meet  your  strictest  requirements. 

To  be  sure  of  satisfaction,  be  sure  you  check  with  Sterling. 
Send  today  for  our  free  Catalogue.  Write  Sterling  Engineering, 
Laconia,  N.H. 


Flexible  Delay  Lines.  Richard  D. 
Brew  and  Co.,  Inc.,  106  Concord 
Ave.,  Belmont  78,  Mass.,  has  avail¬ 
able  a  catalog  sheet  that  describes 
electrical  delay  lines  that  are  pas¬ 
sive  circuit  networks  of  the  dis¬ 
tributed  constant  type,  designed 
to  delay  electrical  signals  a  spe¬ 
cifically  desired  amount  of  time. 
In  the  delay  lines  described,  a  fine 
pitch  solenoid  winding  on  a  flex¬ 
ible  plastic  core  is  covered  with 
a  thin  layer  of  high  dielectric  con¬ 
stant  tape.  A  fine  mesh  litz  braid 
over  the  tape  constitutes  the 
ground  plane  of  the  network. 
Outer  layers  of  insulation  com¬ 
plete  the  delay  line.  Included  in 
the  catalog  sheet  are  chief  fea- 


^  1  *Rt  iETTE*. ../>/' </•*/>/» 

AMERtrAN  Machine  ft  Foundry  Comrany 
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production  costs 


frequency  standards 


Facts  you  should  know  about 

HEYCO  STRAIN  RELIEFS! 

the  Nylon  Bushings  that  Anchor  cord  to  housing 

t  Absorb  cord  pull, 
push  and  torque 


O  Insulate  wire  from 
housing 


THE  HEYMAN 
ORGANIZATION 
WITH  25  YEARS 
STAMPING 
EXPERIENCE 
HAS  MODERN 
PRESS  CAPACITY 
FOR  OVER 
2,000,000 
FINISHED 
STAMPINGS 
PER  DAY. 

ASK  FOR  miFmi  33 


CRYSTALS 


Years  of  laboratory  experimentation 
and  field  testing  have  enabled  Stand¬ 
ard  Piezo  to  produce  crystals  that 
perform  dependably  .  .  .  accurately 
under  the  most  extreme  operating 
conditions  to  be  found  anywhere. 
Send  for  our  completely  illustrated 
catalog,  or  outline  your  omu  partic¬ 
ular  crystal  problem.  Our  engineering 
department  will  be  glad  to  assist  you. 

StcuteLcind 


M 


WELD  FANNERS 

JPI' 

/m"- 

•  ADD  CORROSION  'RiSISTANCE  to  the 

many  advantagee  you  enjoy  with  PEM  Weld 
Fasteners.  Npw  they  are  also  available  in 
Stainless  Steel. 

•  NO  BURNOUTS  in  thin  sheets.  Engineered 
projections  prevent  them. 

•  NO  RITARPINO*  Shank  prevents  threads 
from  weld  splatter. 

•  NO  PILOTS  or  costly  special  electrodes. 

•  NO  INDIXING*  Ideal  for  narrow  flanges. 
Self  locating. 

•  WRITS  for  Literature  and  Samples  to 


Penn  Engineering  &  Manufacturing 
Corp.,  Doylestown,  Pa. 


NEW  PRODUCTS  (continiMd) 

tures.  technical  data  and  ordering 
information. 

TV  Parta  &  Picture  Tubes.  Allen 
B,  DuMont  Laboratories,  Inc.,  1500 
Main  Ave.,  Clifton,  N.  J.  A  32- 
page  guide  of  original  television 
parts  and  picture  tubes  for  re¬ 
placement  in  DuMont  television 
receivers  has  been  published.  The 
guide,  cross-indexed  three  ways 
for  easy  reference  by  the  service¬ 
man,  also  includes  electrical 
values  of  the  components. 

'  Signal  Generators  for  UHF  Use. 

I  Simpson  Electric  Co.,  6200  W. 

Kinzie  St.,  Chicago  44,  Ill.  How 
I  the  company’s  signal  generators 
can  be  effectively  adapted  for  uhf 
;  applications  is  the  subject  of  a 
I  new  booklet,  “How  to  Use  the 
!  Simpson  479-480  for  UHF  Align- 
I  ment.”  The  booklet  tells  how  the 
'  adaptation  of  the  company’s  sig- 
I  nal  generators  will  provide  signals 
1  of  the  type,  accuracy,  and  strength 
j  necessary  to  assist  the  serviceman 
I  in  identifying  the  nature  of  trou¬ 
bles  in  uhf  circuits,  and  in  cor- 
1  recting  these  troubles  and  align- 
I  ing  the  receiver  for  satisfactory 
;  reception. 

! 

Portable  Strain  Indicator.  Bald- 
i  win-Lima-Hamilton  Corp.,  Phil¬ 
adelphia  42,  Pa.  Bulletin  4103 
I  describes  a  newly  improved  SR-4 
j  portable  strain  indicator,  the  type 
i  MA,  with  self-contained  a-c  power 
pack  mounted  inside  the  instru- 
!  ment  case.  The  brochure  illus¬ 
trates  the  unit  and  gives  operation 
instructions  and  physical  char¬ 
acteristics. 

Test  Chambers.  Bowser  Technical 
Refrigeration,  Terryville,  Conn.  A 
4-page  bulletin  illustrates  and  de¬ 
scribes  a  line  of  temperature, 
altitude  and  relative  humidity  test 
chambers.  Standard  units  de¬ 
scribed  combine  a  temperature 
range  from  -I-185F  to  —  lOOF  with 
•  relative  humidity  simulation  from 
20  percent  to  95  percent,  and  alti¬ 
tude  simulation  from  atmospheric 
pressure  to  80,000  ft.  Complete 
specifications  are  given. 

j  Woven  Glass  Fabrics.  E.  I.  DuPont 
I  Co.,  350  Fifth  Ave.,  New  York, 
I  N.  Y.  Latest  word  on  woven  glass 


I 


I 
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AIR-SPACED  ARTICULATED 


offer  a  unique  combination  of 

✓  FRACTIONAL 
CAPACITANCE 

^  HIGH 
^  IMPEDANCE 

^  MINIMUM 
^  ATTENUATION 

ALONG  WITH 

l/  EXCEPTIONAL 
^  FLEXIBILITY 

^  LIGHT  WEIGHT 

38  STOCK  TYPES 

FOR  ANY  OF  YOUR  STANDARD 
OR  SPECIAL  APPLICATIONS 

A  few  of  the 

very  low  capacitance  types 
are : 


WE  ARE  SPEOAUr  ORCANIZED  TO  NANDU  DIREa 
ORDERS  OR  EltQUIRIES  FROH  OVERSEAS 

SPOT  DELIVERIES  FOR  U.S. 

SHIED  IN  DOUARS— SETTLEHENT  SY  YOUR  OtECX 

CABLE  OR  AIRMAIL  TODAY 
■ 

TRA NSRADtO 

CONTRACTORS  TO 
M.N.  COVIRNHINT 

138a  CROMWELL  RD.,  LONDON,  8.W.7 
ENQUND 

CABIES:  TMNSHAD  LONDON 


PULSE  TRANSFORMERS 

wound  to  your  requiromonts 


SMALL  IN  SIZE 


Weight — oi. 


TYPE  TP 


1C  liI\IT  KOI 

ENGINEERING  COMPANY 
37^1  N  4th  St  PhilodRlphio  33.  Pa 


sHO?»C 

PRO  9  r 


m  m  j 
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VACUUM  TUBE 

RETAINERS 

ThsM  rotcdnais  or*  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  oi  Vacutnn  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  Yibra- 
dons.  These  retainers  meet  the 
requirement  of  all  JAN  speciii- 
cadons.  The  insulated  pordon  is 
made  of  a  melamine  hose  Fibre 
Gloss  Phenol  which  provides  300 
volts  insuladon  to  ground  and 
withsionds  a  temperature  of 
350  F.  The  insulated  plate  can 
readilY  be  fastened  or  released 
by  hcmd. 


Available  for  envelope  types  T7,  T8,  MTS, 
T9,  T12,  ST12,  T12ZDI,^ST14,  S14, 

TS'/j.  T6I/2.MT-IC.  ST19,  T14,  STll 


ManufacUirer$  of 
Electronic  Components 


JAMES  IPPOLITO  &  CO..  INC. 

401  CONCORD  AVENUE,  BRONX  54,  N.  Y. 
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WMt  nian  liifon— Hm?  Dm  RMt  c«rS  «i  taft  pepe. 


;%-TRlAD 

Designed  by  Triad  to  meet  ^acting 
military  requirements  for 'Airborne 
telemetering  equipment,  the  tiny  elec¬ 
tric  wave  filter  shown  abo\^  actually 
contains  eleven  precisioin  compo¬ 
nents:  2  toroidal  inductors,  5  JAN-C-5 
capacitors,  and  ^precision  wire- 
wound  resistors.  Jfie  resulting  atten¬ 
uation  slope  is  qtrer  50  decibels  per 
octave. 


The  same  prilliant  design  and  con 
trolled  ^nufacturing  that  goes  into 
Triad's  distinguished  line  of  hermetic¬ 
ally  sealed  military  transformers  is 
available  to  you  for  licking  the  tough- 
vv^ve  filter  problems.  Call  Triad 
fitstr^ 

For  specifications  and  prices  on 
Triad’s  general  line  of  transformers, 

/  write  for  Catalog  TR-53G 

TklV# 


■  4055  Redwood  Rvc.  •  Venico,  Calif. 

Want  mart  inforiMtioii?  Uw  OMt  carO  aa  last  pa«a. 
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New  PRODUCTS  (coaNaaaa)  I  I 

I  I 

fabrics  impregnated  and  coated  i  i 
with  Teflon  tetrafluoroethylene  I 
resin  is  available  in  a  new  tech-  j 
nical  bulletin.  Not  only  are  the  I 
outstanding  electrical  and  me-  ! 
chanical  properties  of  these  fab-  I 
rics,  tapes  and  laminates  set  forth  I 
in  tabular  form,  but  uses  in  other  ' 
fields  are  also  touched  upon.  | 

Panelboards.  Bulldog  Electric  | 
Products  Co.,  Detroit  32,  Mich.,  ' 
has  published  a  new  illustrated  , 
bulletin  dealing  with  its  compact  ' 
Vacu-Break  panelboards.  Bulletin 
VP-450  has  12  pages  containing 
complete  descriptive  material,  di-  i 
mensional  data,  horsepower  rat-  I 
ings  and  other  pertinent  informa-  ! 
tion.  The  bulletin  explains  the  | 
operation  of  the  arc-snuffing  Vacu- 
Break  switch  units  and  the  com-  j 
I  pact  2i-in.  sliding  contact  unit. 

I 

Teflon  Products.  Ethylene  Chem¬ 
ical  Corp.,  Summit,  N.  J.  A  new 
8-page  catalog  describes  and  il¬ 
lustrates  an  extensive  line  of 
Teflon  products.  It  includes  Teflon 
product  lists  and  price  lists,  and 
offers  stress  relieved  as  well  as 
high  tensile  molded  rods,  tubes 
and  sheets;  extruded  rod;  ex¬ 
truded  tubing,  electronisized  rod; 
custom  moldings,  machined  parts 
and  shaved  tape.  Techniques  for 
machining  Teflon  are  described 
and  engineering  services  are  of¬ 
fered.  Teflon  applications  and 
properties  are  listed  with  charts, 
tables  and  diagrams. 

Chemo-Carbon  Resistors.  Arnhold 
Ceramics,  Inc.,  One  E.  57th  St., 
New  York  22,  N.  Y.  Bulletin  No. 

1  gives  a  complete  description  of 
the  development  of  Stemag  Chemo- 
Carbon  precision  resistors.  In¬ 
cluded  are  styles,  dimensions, 
tables  showing  characteristics 
and  resistance-tolerance,  and  a 
listing  of  the  Chemo-Carbon  re¬ 
sistor  types  now  available. 

Beryllium  Products.  The  Beryl¬ 
lium  Corp.,  Reading,  Pa.  Beryl¬ 
lium  products,  including  the  pure 
metal,  oxide  and  alloys,  are  de¬ 
scribed  in  the  product  directory, 
i  a  recently  published  20-page  book¬ 
let.  The  booklet  covers  in  concise 
form  the  various  commercial  prod¬ 
ucts  offered  by  the  corporation. 


Engineering 


ENGINEERS,  L  L  er  PNYSICS 
GRADUATES,  fer  arcparation 
of  tochaical  maauaU... 


HUGHES  RE.SEARCH  AND 
DEVELOPMENT  LABORATORIES’ 
expanding  program  for  pro¬ 
duction  of  radar,  electronic 
digital  computers,  guided 
missiles  and  other  military 
advanced  electronic  systems 
and  devices  requires  the 
following: 

D  ELECTRICAL  ENGINEERING  AND 
PHYSICS  GRADUATES  to  prepare 
operating,  servicing  and  over¬ 
hauling  instructions  for  complex 
electronic  equipment.  Those 
with  previous  maintenance 
experience  on  military  equip¬ 
ment  preferred.  Writers  will 
participate  in  a  three-month 
program  in  our  technical 
training  school  to  become 
familiar  with  the  latest  Hughes 
equipment  prior  to  writing 
assignments. 

B  ENGINEERS  EXPERIENCED  in  the 
writing  and  preparation  of 
maintenance  manuals  for 
electronic  equipment  or  guided 
missiles.  These  specialists  will 
work  step-by-step  with  the 
people  designing,  developing 
and  manufacturing  the  products 
involved.  Experience  in  the 
writing  of  engineering  reports 
is  of  value. 


NOW  TO  APPLY 


Write  full  details 
of  your  qualifications  to 


HUGHES 


Research  and  Development 
Laboratories 

8CIKNTI10C  AND  KNUINKERINC  STAKr 

Culver  City,  /xw  Angelrt  County 
California 

Asturtncfi  is  required  thAt  relocAtion 
of  th«  applicAnt  wiM  not  cause  disruption 
of  an  urgent  military  proiact. 
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s 


John  Oster 

MANUFACTURING  COMPANY 
AVIATION  DIVISION 
RACINE  WISCONSW 


BENTON  HARBOR  U, 
MICHIGAN 


AVIATION  PRODUCTS 

Hr  air-bonM  «|w«lity  rmd  dependability 


Here  is  an  en/tineering  and  production  skill  you  can  use  to  help  you 
achieve  safer  flight,  extra  fight.  For  25  years,  OSTER  has  specialized 
in  electro-mechanical  products.  A  staff  of  trained  field  engineers  is 
at  your  service.  Call  on  us  to  help  you  select  the  product  best  suited 
to  your  job. 

INSTRUMENT  CONTROL  MOTORS 

k  I,  Synchro  Generitor  6.  Synchro  Resolvers 

A  2.  Synchro  Control  7.  Two  Speed  ^nchrot 


high  pressure, 
quartz  mercury  arc 
lamp.  It  is  ideally 
applicable  for  use 
with  the  micro¬ 
scope,  polarimeter, 
spectrometer,  and 
general  latxrratory 
applications. 


A  source  of  “black 
light”  for  making 
rapid  qualitative 
analyses  by  visual 
observation. 


Fused  quartz  suit¬ 
able  for  many  op¬ 
tical  uses.  Hanovia’s 
special  manufactur¬ 
ing  process  greatly 
reduces  the  size  and 
number  of  air  bub¬ 
bles  as  compared 
to  general  commer¬ 
cial  grades.  Higher 
optical  grades 
available. 


•24*.* 


Write  for  technical  data  on  these  or 
other  ultraviolet  laboratory  equipment. 


CHEMICAL  A  MFC.  CO. 

{Special  Products  Division) 

IN  (HES1NUT  SIKH,  KNAU  S,  N.J.  —  Dspl.  E-953 


•110  oir  Mini 

mt . 


Wont  mors  isforsMtionf  Um  poll  card  an  last  paga. 
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Megacycle 

Frequency 

Time 

Counter 


POTTER  INSTRUMENT  CO.,  INC. 

1  1  5  CUTTER  MILL  ROAD  GREAT  NECK,  N.  Y 


FOR  FASTER,  MORE  ACCURATE 
MEASUREMENT  OF... 


(conNnMd) 


NEW  MOOUCTS 


includiDg  beryllium  master  alloys, 
beryllium  copper  wrought  prod¬ 
ucts,  beryllium  casting  ingots  and 
other  products  such  as  castings, 
nonsparking  tools,  forgings,  beryl¬ 
lium  oxide,  beryllium  metal  and 
ferro-beryllium. 


YOU  CAN  READ  THE 
ANSWER  DIRECTLY 
ACCURATELY  AND  EASILY 


without  computation  or  intorpolotion  on 
this  Pottor  Mogacycio  Froquoncy>Timo 
Counter.  For  maximum  vorMtility,  com- 
plot#  foliability,  and  proved  performonce, 
this  unique  instrument  is  outstanding.  One 
compact  unit  provides  the  means  for  those 
basic  tests. 


Plastic  Recording  Reels.  Minne¬ 
sota  Mining  and  Mfg.  Co.,  900 
Fauquier  St.,  St.  Paul  6,  Minn. 
Recent  improvements  in  the  de¬ 
sign  of  plastic  reels  for  magnetic 
recording  are  discussed  in  “Sound 
Talk”  bulletin  No.  23.  The  tech¬ 
nical  bulletin  points  out  how  tim¬ 
ing  error,  reel  warpage,  uneven 
tape  winding,  fast  threading  and 
tape  spillage  are  affected  by  reel 
design,  and  how  these  problems 
have  been  solved  through  design 
changes. 


DIRECT  FREQUENCY  from  0  to  one 
megacycle. 

PERIOD  for  one  or  ten  cycles  of  the 
unknown. 

TIME  INTERVAL  from  30  micro¬ 
seconds  to  1,000,000  seconds. 

FREQUENCY  RATIO  for  two  un¬ 
known  frequencies. 

TOTAL  COUNT  from  1  to  10*. 

RPM  with  on  accuracy  of  ±  1  rpm  at 
any  speed. 

TIMING  in  increments  of  10  or  100 
usec;  1,  10,  or  100  millisecs;  or  1  sec. 


Grooving  Tool.  Waldes  Kohinoor, 
Inc.,  47-16  Austel  Place,  Long  Is¬ 
land  City  1,  N.  Y.,  has  completed 
a  20-page  descriptive  catalog  cov¬ 
ering  its  Truarc  grooving  tool.  It 
includes  facts,  figures,  charts  and 
illustrations  to  demonstrate  how 
the  equipment  can  be  employed  to 
best  advantage.  Among  the  sub¬ 
jects  covered  in  detail  are:  cutting 
ranges,  accessory  parts,  use  of  the 
tool  and  17  case  histories.  The 
manual  explains  how  to  select  the 
right  model  tool  for  particular 
operations  and  supplies  data  on 
adjustment  and  maintenance  and 
replacement  parts. 


Um  It,  to*,  as  occurot*  s*<*iMlary 
froquoNcy  stoiMlarrf  witli  output*  of 
100, 10  *n4  1  kc;  100, 10, 1  and  .1  cp*. 


Line  and  Slide  Switches.  Stack- 
pole  Carbon  Co.,  St.  Marys,  Pa. 
Bulletin  RC-9B  describes  a  com¬ 
prehensive  selection  of  inexpen¬ 
sive  line  and  slide  switches  for 
radios,  tv  sets,  appliances,  instru¬ 
ments  and  similar  equipment.  In¬ 
cluded  are  complete  specifications, 
dimensions  and  helpful  applica¬ 
tion  data  for  seven  new  line 
switches  recently  developed  for 
use  with  variable  composition  re¬ 
sistors.  In  addition,  similar  data 
are  given  for  a  wide  variety  of 
slide  switches  including  several 
new  heavy-duty  types  for  frac¬ 
tional  horsepower  motors. 


OPTIONAL  FEATURES 

such  os  additional  decados,  mechanical  rogistors,  proamplifiors,  and  1  me  crystal 
for  interval  resolutions  to  one  usec,  further  increase  the  utility  of  the  Model  850. 

Only  Potter  Instruments  offer  a  choice  of  the  famous  PoMer  1  •2-4-8  four  lamp 
readout  for  maximum  reliability  and  readability  or  the  0-9  ten  lamp  readout  for 
direct  digital  indication.  Adjustable  display  time  for  either  indication  provides  auto¬ 
matic  ar  manual  reset  after  the  reading  period. 

As  occeuory  equipment  the  Potter  Instrument  Company  can  also  supply  high  speed 
printers  and  digital  magnetic  tape  handlers  for  recording  the  digital  information. 

If  you  are  now  using  awkward,  time-consuming  methods  of  measurement,  you  can 
save  time  and  money  by  putting  this  universal  measuring  instrument  into  your 
program  now.  Like  every  Potter  product,  the  AAodel  850  is  the  industry  standard, 
and  is  always  specified  wherever  results  ore  important.  For  complete  information 
ond  our  recommendations  on  your  specific  laboratory  or  production  problem,  write 
to  Department  9-C,  the  Pottor  Instrument  Co.,  Inc.,  Great  Neck,  Mew  York. 


Electronic  Weighing.  Baldwin- 
Lima-Hamilton  Corp.,  Philadel¬ 
phia  42,  Pa.  Tjrpical  applications 
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Weat  men  tafeneetieef  Use  pest  cer4  ee  lest  pege. 
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Cleaver-Brooks  chooses 
Agastat  time  delay  relays 

for  Boiler  Control  Circuit  Timing 

4  AOASTATS  handU  th«M  oppltccrtiens: 

1  .  .  .  allows  30  seconds  for  warmup  of  tubes  in  electronic  con¬ 
trol  relay 

7  ..  .  delays  fuel  delivery  to  burner  for  IS  seconds  to  permit 
boiler  purge 

3  .  .  .  controls  a  15-second  ignition  period 

4  .  .  .  delays  full  capacity  delivery  of  fuel  oil  to  burner  for  3 
(or  5)  seconds,  facilitating  smooth  lighting 

AGASTAT  time  delay  relays  are  solenoid  actuated  and  pneumat¬ 
ically  timed.  They  are  light,  compact,  du$t-prooi  and  can  be 
furnished  to  operate  mounted  in  any  position. 

Writ*  for  Bullmtln— 

Dept.  A3-94 

Division  of  Elastic  Stop  Nut  Corporation  of  America 
1027  Newark  Avenue,  Elizabeth  3,  New  Jersey 
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'  To  Readers  Outside 
North  Americo 


The  Field  Maintenance  Oepartment  of  Tektronix, 
Inc.  hot  replacemenl  ports  available  tor  imoM- 
diate  shipment  to  users  througheut  the  world. 
On  replacement  parts  shipments,  Tektronix 
assumes  the  cost  of  surface  transportation  any-  « 
where,  and  the  cost  of  emergency  air  shipments 
in  North  America.  Although  it  is  economically 
unsound  to  assume  overseas  AIR  transportation 
costs,  in  the  case  of  urgency  Tektronix  will 
assume  half  these  costs.  As  a  convenience  we 
will  prepay  overseas  air  shipments  and  invoice 
the  customer  for  his  half  of  the  cost.  This  service 
applies  to  ''In-warronly”  and  "out-of-warranty” 
replacements,  and  Is  possible  because  the 
I  Tektronix  Field  AAointenonce  Deportment  is 
I  operated  as  o  non-profit  customer  service. 

•ft  -tr  -tt 

Laboratory 

Oscilloscope 


Went  mere  ietermotion?  Use  post  cerd  en  lest  | 


The  Tektronix  Type  514A-D  Cothode-Roy  Oscil¬ 
loscope  has  the  versatility  necessary  for  gen¬ 
eral  purpose  laboratory  use.  Its  direct-coupled 
10  me  vertical  amplifier  provides  excellent  tran¬ 
sient  response.  Six  centimeters  of  undistorted 
vertical  deflection  can  be  displayed  on  the  new 
precision  flat-faced  3*  cathode-ray  tube.  A  new 
5x  sweep  magnifier  adds  to  the  utility  of  the 
wide,  continuously  variable  time  base  range. 
Direct- coupled  unblonking  assures  a  steady 
intensity  level  with  sweep  speed  or  duty  cycle 
changes.  The  amplitude  and  duty  cycle  of  the 
new  square-wave  voltage  calibrator  ore  both 
continuously  variable. 


Concfoiseotf  SpodflMHeM 


Vertical  Amplifier 
Ritetlme — 0.04  Msec 
•ondwldrh — d<  to  10  me 
oc  — 2  cycles  te  10  me 

Sensitivity 

d< — 0.3  v/cm  to  100  v/cm 
oc — 0.03  v/cm  to  100  v/cm 

Calibrator 

<  0  to  SO  V  teears  wove, 

accurals  wllhln  3%, 
duly  cycle  verlebto 
2%toW% 


Thma  Sose  Roogo 

0.1  psec/cm  to 
0.01  sec/cm, 
coMlnueusly  verlehle, 
ocevreto  wllhln  S% 

Sinete,  Irleeerad,  er 
recurrenl  sweeps 
Sx  sweep  meenlfler 
3  kv  eccelerellae  petomlel 
AM  d<  veltoees 

eledrenlcelty  ratvtotod 


Supply  Voltage— 105  to  T25  v  er  310  to  350  v, 
50  to  M  cycle*. 

Type  514A-D  $950  f.o.b.  Fortland,  Oregon 


Tektronix,  Inc. 


R.O.kx  tST  A,  berttamd  7,  Oregem 
CoMoi  TtmOMIX 


MOUNT  6  OPEN  RELAYS 

IN  THIS  SPACE 


Twin  or  single 
contacts  rated 
trom  1  to  5  amps 


Coil  resistance 
1  to  10,000  ohms 


Dimensions. 

11  16  I  1-3  8  I 
1-7  16  inches 


(•»•«••••• •{••••••••••I 


iHfigifilHIliiiii 


'lOxiU 


NEW  PRODUCTS  (CMtimied) 

of  the  SR-4  crane  scales  and  indi¬ 
cating  or  recording  instruments 
for  weighing  loads  electronically 
are  described  in  bulletin  4105,  a 
new  8-page  illustrated  brochure. 
The  new  bulletin  shows  how  these 
scales,  utilizing  the  principles  of 
the  well-known  SR-4  bonded  re¬ 
sistance  wire  strain  gage,  are  in¬ 
stalled  and  used. 


DECOHM  TYPE  D-3 


Vibration  Isolator.  The  Barry 
Corp.,  700  Pleasant  St.,  Watertown 
72,  Mass.  Product  bulletin  632 
presents  complete  technical  and 
performance  data  on  the  new  type 
916  Barrymount.  The  unit  de¬ 
scribed  is  designed  as  an  isolator 
of  vibration  and  structure-borne 
noise  from  high-speed  machinery 
such  as  motor  generator  sets,  com¬ 
pressors,  grinders,  fans  and  blow¬ 
ers.  The  bulletin  describes  typical 
application  practice  for  these  iso¬ 
lators,  and  gives  complete  data  on 
load  ranges,  physical  dimensions, 
isolation  efficiency  at  various  fre¬ 
quencies,  and  variation  of  natural 
frequency  over  the  range  of  rated 
loads. 


mlnlaturiied  telephone  type 


Ferromagnetic  Cores.  Stackpole 
Carbon  Co.,  St.  Marys,  Pa.  A  new 
bulletin .  gives  engineering  infor¬ 
mation,  application  data,  and  di¬ 
mensions  for  the  most  popular 
standard  types  of  Ceramag  (R) 
ferromagnetic  cores.  The  types 
described  range  from  tiny  cup 
cores  and  cylindrical  cores  with 
threaded  inserts  to  “U”  cores  for 
transformers  and  split  ring  quad¬ 
rants  for  deflection  yoke  applica¬ 
tions.  A  valuable  feature  of  the 
bulletin  is  a  16-page  insert  con¬ 
taining  physical  and  electrical 
characteristic  graphs  of  various 
Ceramag  grades.  The  laboratory 
test  procedures  used  in  determin¬ 
ing  these  characteristics  are  also 
described.  New  editions  of  this 
insert  will  be  issued  as  additional 
technical  information  becomes 
available  or  whenever  new  Cera¬ 
mag  grades  are  developed. 


"Moiaed  voii"  roniilrurlion  providrs 
'prolrrlion  plus"  in  a  rompelitively  priced  relay! 


The  Decohm  D-3  relay  is  a  small,  compact,  highly 
sensitive  relay  huilt  to  meet  exacting  military  standards. 
Its  size,  range  and  sensitivity  make  it  an  ideal  relay  for  all  types 
of  communications,  aeronautical  and  industrial  applications.  The 
coil  of  the  D-3  is  sealed  in  a  homogeneous  mass  which  makes  it 
impervious  to  most  adverse  ambient  operating  conditions.  The  molded 
coil  dissipates  heat  readily  and  promotes 


CONTACT  COMIINATIONSi  Fgnr>  A-B-C  O-E  F  G-H 
It  iprln«  mMimum 

CONTACT  MATMIALi  3  amp.  twin  palladium  conlacii 
afa  itandaid 

OKRATINQ  VOLTAOKi  1  to  iso  «elta  DC 
OKRATINO  TIMti  .003  mc.  min.  to  .033  lac.  mai. 

.004  tacondt  itandard 

con  RROTCCTIONi  Ceil  complataly  imbaddad  in  metd- 
ad  plaalic.  WHKtlandi  routSaat  meiitura  and  kumldilY  laqaim. 
manli  and  tampatatorat  from  -70  C'to  -f140  C.  WHI  oparato 
ana  normaUy  epan  contact  an  H  waM,  ei  4  dapbla  dwaw  can- 
lacli  an  iam  than  1  waH  and  itin  maat  a  lOG  yiWation  ta<t 


OPERATING  CHARACTERISTICS  —  Tlic 
fiaph  curve  thawi  call  temperature  riie 
abeve  ambient  with  lera  ta  4  watts  ap¬ 
plied  ta  the  D-3  relay  ceil. 


Electrical  Fittings.  Buchanan 
Electrical  Products  Corp.,  Hill¬ 
side,  N.  J.  Catalog  63  is  a  16-page 
bulletin  describing  a  complete 
line  of  solderless  wire  connectors 
and  specialized  electrical  fittings. 
It  contains  profusely  illustrated 


DAVIS  ELECTRIC  COMPANY 

Cape  Girardeau,  Missouri 

Molded  Coll"  and  Hermatically  Sealed  Relays,  TV  Yokes,  Electrical  Assemblies 


Wont  piara  infarmotian?  Um  past  card  aa  Ipst  paga. 
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blyir  18  (Mediuml, 
bOO  yd  spools, 
block  or  r>uturat 


H  ritr  for  !  R!  f 


St!  HI, 


HEAT  RESISTANT  WIRES  FOR  EVERY  APPLICATION 


THE  LEWIS  ENGINEERING  CO 


ELECTRONIC  INSTRUMENT  CO.,  In< 
84  Withers  Street,  Brooklyn  II  N  Y 


NAUGATUCK 


CONNECTICUT 


PrnJinf. 


HEATING  UMTS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
I  FIXTURE  WIRE 

INSULATED 
RESISTANCE  WIRE 


INSUUTED  WIRE 

WIRE  TO  ANY 
SPECIFKATIONS 


Labor0t0ry 
Precision 
at  Lowest  Cost 


AtBK  T«b* 

KM  %u  n. 

ww«4  WfVf 


KITS  ■ 

IfCV  ’S  mi 

IN  ONE  fl 

EVENING-  M 

-7 

but  they 

1  VTVM  KH  USfA* 

last  a  lifetime... 

and  you 
save  50% 

1^ 

NEW  PRODUCTS 


SPECIALISTS  IN 
THE  DESIGN  AND 
MANUFACTURE  OF 

•  Electro-Acoustic  Devices 

•  Custom  Printed  and  “Pack¬ 
aged”  Circuitry 

•  Plastic  Molding 

•  Coil  Winding 

•  TrEuisformers 

•  Electronic  Component  j 

Assemblies  / 


COMPONENT 

RELIABILITY 


MINIATURIZATION 


TEIIX,  INC.  \\ 

ELECTRO-ACOUSTIC  \\ 
DIVISION  \ 

UN  MEET  YOUR  MOST  \ 
EXACTING  DESIGN  AND 
PRODUaiON  REQUIREMENTS 

The  Electro-Acoustic  Division 
of  Telex,  Inc.,  offers  you  an  ex¬ 
pertly  staffed,  modem  laboratory, 
engineering  know-how  and  the 
finest  in  production  facilities.  The 
variety  of  special  skills  at  your 
disposal  in  Telex  personnel  and 
plant  facilities  means  quick  and 
cost-saving  solutions  for  your  de¬ 
sign  and  production  problems. 


information  on  pres-Sure  connec¬ 
tors  for  solderless  wire  splicing 
and  terminating,  Bushend  in¬ 
sulated  bushings  for  electrical 
metallic  conduit,  snap-action 
plugs  for  temporary  or  permanent 
plugging  of  knockout  holes  in 
wiring  device  boxes  and  other  ap¬ 
plications;  also  heavy  duty  molded 
terminal  blocks  in  various  styles, 
types  and  sizes.  The  catalog  in¬ 
cludes  complete  specifications, 
dimensional  data,  application  in- 
.structions  and  ordering  informa¬ 
tion. 

Transformers  and  Components. 
Halldorson  Transformer  Co.,  4500 
Ravenswood  Ave.,  Chicago  40,  Ill., 
is  issuing  a  1953  catalog  contain¬ 
ing  the  most  comprehensive  line 
of  transformers  in  the  firm’s  40 
year  history.  The  component  data 
give  more  detailed  listings  than 
ever,  yet  well  classified  for  quick 
references.  Special  features  in¬ 
clude  an  expanded  tv  section  with 
many  exclusive  items,  an  up-to- 
date  output  transformer  chart, 
and  mounting  dimensions  for  all 
components. 

Electronic  Tubes.  Amperex  Elec¬ 
tronic  Corp.,  230  Duffy  Ave., 
Hicksville,  L.  I.,  N.  Y.,  has  avail¬ 
able  a  20-page  catalog  covering  a 
wide  line  of  communication,  in¬ 
dustrial,  rectification,  radiation 
detection,  electromedical,  amateur 
and  special  purpose  tubes.  It  was 
compiled  for  those  in  the  engineer¬ 
ing  field  who  seek  the  proper 
tubes  to  suit  their  applications. 
It  is  also  intended  to  serve  as  a 
quick  reference  guide  and  a  de¬ 
pendable  source  of  supply  for 
initial  equipment  as  well  as  for 
replacement  purposes. 

Metal  Hose  Catalog.  Titeflex,  Inc., 
524  Frelinghuysen  Ave.,  Newark 
5,  N.  J.  Catalog  No.  200  furnishes 
charts  on  frictional  losses  versus 
flow  rates  in  flexible  hose,  and 
also  tells  photographically  how 
seamed  metal  hose  is  made.  In¬ 
cluded  is  a  specification  page  to 
help  the  prospective  customer 
order  metal  hose,  and  should 
prove  helpful  to  purchasing 
agents,  designers  and  others  re¬ 
sponsible  for  hose  selection.  Par¬ 
ticular  attention  is  given  to  the 
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'0^m«  «ni$i 


'''Sht  for 


CompOHCHtS  I70PHAR 


TO  SPECIFICATIONS 
SINCE  1943 

Tees  Bends 

Misers  Ratrares 

Duplexers  Cavities 

Rotating  Joints  Pads 

Filters  Phasers 

Attenuatora  Flanges 

Electronic  Assemblies 
Special  Purpose  Components 

For  the  complete  story  on 
Premier's  fully  integrated 
engineering,  production 
and  testing  facilities,  write 
Dept.  E  today  for  our  new 
brochure. 


INSTRUMENT  CORP. 

52  West  Houston  Street 
New  York  12,  N.  Y. 


— WAXES 

COMPOUNDS 

Zopbor  Worm,  rMim  qimI  coMpounds  to  ImpragNott, 
dip,  smI,  Rmbad,  or  pot  •l•ctroRic  and  Rlactricol  aqaip- 
mont  or  componmti  of  oil  typos;  radio,  tokriston,  ole 

Cold  flows  from  100*’F.  to  285**F. 

Spociol  waxes  non-crocking  at  -76'’F. 

Compounds  mooting  Govommont  spocificotions  plain 
or  fungus  resistant. 

Lot  us  kelp  you  with  your  onginooring  problems. 


ZOPHAR  MILLS/  inc 
i,  )  112-130  26th  Street, 

Brooklyn  32,  N.  Y. 


high-precision  thermistors 

by  BENDIX-FRIEZ 

As  temperature  measuring  elements  and 
liquid  level  ftensors,  these  temperature 
responsive  resistors  are  the  best  you  can  buy. 
In  standard  or  special  types,  their  high-pre* 
cision  manufacture  makes  them  precisely 
right  for  your  job  when  it  comes  to  resistance 
values,  size,  temperature  coefficient,  mount¬ 
ings  and  quality.  Ask  us  about  applications. 

STANDARD  TYPES  FOR  IMMEDIATE  DBJVSRY 


Size  rinches) 

@  +30°C. 

fetre. 

@  -30“C. 

.140  X  .75 

45.0  ohms 

86  ohms 

194  ohms 

.040  X  1.5 

12,250  ohms 

26,200  ohms 

,65,340  ohms 

.018  X  1.5 

35,000  ohms 

82,290  ohms 

229,600  ohms 

Wrimjm  immiU. 

FRIEZ  INSTRUMENT  DIVISION  of  . 

14M  Taylw  AvaiNM,  RAITIMORI  4,  MARVIAND 

CiBWf  Sotosi  Emi4Is  IrNfimMoiioI  DIvtalMi 
TSnm  AvaMM,  Naw Tart  II,  N.  Y. 
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ADVANCE 

RELAYS 


(cMtiiiwd) 


description  of  conduit  for  ignition 
shielding  and  to  high  and  low- 
frequency  conductors. 


Extruded  Thermoplastics.  Plax 
Corp.,  West  Hartford,  Conn.,  has 
issued  a  4-page  brochure  on  its  ex¬ 
truded  thermoplastics.  Entitled 
“The  Plax  Extrusion  Story,”  the 
booklet  contains  a  table  of  proper¬ 
ties  comparing  polyethylene, 
methacrylate,  polystyrene  and 
fluorocarbons.  An  illustrated  sec¬ 
tion  shows  the  forms  in  which  the 
extruded  plastics  are  available,  di¬ 
mensions,  surface,  color,  and  pri¬ 
mary  uses  and  applications. 


precise 

circuitry 


■Ther#  art  many  rtatoni  ^  ^ 
why  Induttry  tptrifits  ' 
ADVANCE  RELAYS;  They  ^ 
meet  or  turpai*  Military  'i  . 
and  Civilian  require- 

F~ient»  —  many  typet  have 
N  approval  — many  are  ' 
hermetically  sealed— of/ 
are  lightweight— small-  ^ 
rugged— compact— and  ^ 
all  are  precision-built  f or;^  ‘ 
■efficient,  trouble-free,  * 

'  long  life  performance,  *' 

If  you  hove  relay  problent^; 
involving  contact  loads, 
coil  resistances,  close 
differential,  timing 
features,  input  sources, 
critical  environment  or  any.' 
particular  requirementll  ; 

involving  unusual  or  >  , 

. 

occurato  circuit  behavior,^  '! 
ADVANCE  can  supply 
the  relay. 

A  complete  line  of  relays, 
for  radar,  radio,  electronic  .V; 
and  electrical  equipment 
appKcations. 


RG  59/U 

COAXIAL  CABLE 


Capacitor  Indicator.  Lindell  Elec¬ 
tric  Control  Corp.,  67  Lispenard 
St.,  New  York  18,  N.  Y.  A  single¬ 
sheet  bulletin  deals  with  the  model 
150  capacitor  indicator.  Included 
are  a  description,  illustrations,  a 
listing  of  range  selections,  oper¬ 
ating  instructions  and  price. 


Microphotometers.  Leeds  & 
Northrup  Co.,  4984  Stenton  Ave., 
Philadelphia  44,  Pa.,  has  pub¬ 
lished  a  revised  12-page  catalog 
giving  complete  information  about 
the  Knorr-Albers  recording  micro¬ 
photometer  and  the  Vincent- 
Sawyer  spotting  microphotometer. 
It  fully  describes  and  illustrates 
how  the  units  are  recording  or  in¬ 
dicating  line  density  measure¬ 
ments  of  spectrographic  plates  or 
Aims  in  both  research  and  indus¬ 
trial  laboratories.  Included  are 
photographs  illustrating  the  many 
operational  features  of  both  in¬ 
struments.  For  easy  reference, 
all  specifleations  for  both  the  in¬ 
struments  and  accessories  are  con¬ 
veniently  arranged  in  tables.  Ask 
for  catalog  EM9-90(2). 


Writt  for  now,  detci^iva 
Catalog  containing 
^dataHad  Information  oSouf 
lADVANCe  Aalayt 
and  foeilitiot. 


All-Channel  Antenna.  Tennalab, 
Quincy,  Ill.  A  single-sheet  cata¬ 
log  bulletin  covers  the  Omnitenna 
stacked  collinear  array  for  all¬ 
channel  tv  reception.  Included 
are  an  illustration  and  chief  fea¬ 
tures,  as  well  as  information  on 
frequency  range,  construction, 
assembly,  forward  gain,  front-to- 
back  data  and  price. 


ADVANCE  ELECTRIC 
and  relay 

p^pvyKt^  COJRPANY 

NbEBREi  >f35NO.  NAOMI  MU 
BURBANK,  CAllf. 


C-R  Tube  Phosphors.  Sylvania 
Electric  Products  Inc.,  1100  Main 


3M 
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ELECTRONICS  FOR 
COMMUNICATION 
ENGINEERS 


interested  in 


nsMfftrch  time  ind  fffort  oo 
alaotnolc  problem*  lu  comniunica- 
tloo*.  It*  S$1  trUdM  (rom  Bltr- 
tnmic*  •ooUIn  ■  wwlth  at  dnlinl 
•qubtlOB*.  Oban*,  Domocraphi. 
tabi**,  ate.  Conn  ampUflrr*  — 
antenna*  —  aodlo  —  cathode- ray 
tube*  —  oompooenu  —  electroolo 
nnute  —  lUten  —  meaeureraent* 
—  mlerooan*  —  aadUMors  — 
Bcmm  luppUe*  —  propacatiao  — 
puleaa  —  recelren  —  trananleelan 
Une*  —  tnuumluera  Eilted  ^ 
Jahn  Marta*  aatf  Via  ZdaW. 
Ai*a*.  tdltar*.  Blttrmie*  (24 
py.,  baadrad*  af  Ilia*.,  $10.00 


NOTHELFER 

••NWL”  SPECIAL 
TRANSFORMERS 

Vmr  EUBCTKOIVICS,  RBSBAItC'H  aadl 
SPBCIAL  INBITSTRIAL  VIBLBS 


Over  28  yton'  tx- 
p«rwiic«  in  thn  man- 
ufocturn  of  iptciol 
trantformtrt  fo  moot 
individual  roqniro- 
montt.  luilt  in  qual¬ 
ity  provod  by  yoort 
of  octual  uso. 


TELEVISION 

ENGINEERING 

SocoikI  edition 

Cover*  the  whole  televlilao  proc«**-from  studio  to 
rerelrer— clearly,  and  In  detail.  TreaU  TV  ten^ 

complau  with  vain**  ot  paita.  tube  type*.  **0.  Mi- 
plaln*  odor  TV,  Intercarrter  aound  reoeptica.  du- 
trlbutad  amplUlcctlcn.  and  many  other  phaM  By 
DoaaM  0.  Flak.  Editor,  mmtrtoiet.  Saeaad  Edl- 
tioa.  721  pp..  $12  Ilia*..  $0.71 


'HIGH 

EmCIENCY 


From  10  VA  to 
300  KVA  Dry-Typo 
only.  Both  Opon  and 
Encoiod.  1,  2,  and  3 
Fkaio.  15  to  400 
qrclot. 


ELECTRON-TUBE 

CIRCUITS 

Timely  book  dlacuaae*  different  elaaae*  oT  clrculta 
which  h»n  widespread  apidleaUn  In  r^^  tele- 
ytjaao.  pulse  communication,  and  general  electronic 
ooittral.  Bhona  bow  to  eooildne 
elteulta  of  rarlou*  typea  to 
,1- ;  r  ?•». .  achlara  one  or  a  number  of 

IjJ  .  operatlona  TreaU  poster  rec- 

lAf  /,  /  I  ^  Uflera,  Oltete.  reculatan.  amp- 

W  / ^ Utud*  modulation,  oaelUators. 
W  etc.  By  B.  Oaaly,  Prof,  af 

W  Elaat.  Ea*..  Byrasaa*  U.  129 

pp..  Ml  lllaa,  $0.S0 


NOTHELFER 


PRINCIPALS  OF 
RADAR 


i^r  Third  idHion 

Deal*  with  the  fundamital  coneepU  and  tochnlquo 
of  pulae  radar.  Preaenu  the  engUMarlng  prlnclplee 
of  the  puls*  rireult*  and  the  hlM-fraquancy  darices 
common  to  nearly  all  radar  aystema  Deaerlbaa  the 
general  featurat  of  radar  aystema  and  sysUB  eom- 
poocou:  dlscniieei  pulse  elroulu  and  their  appUoa- 
tlon  to  radnr  modulators,  Indieatora,  and  lacMfera 
Corera  radlo-frequenry  aspecta  of  radar.  Including 
baale  ooneepu  pertaining  to  tranamlaalan  Una*, 
wara-gulde*.  canty  reaanatora,  and  antenna*,  and 
th*  technlqua*  of  their  ues  In  radar  ayatama.  By 
the  Maaaaehaaettt  laatltuto  at  TtahaMaav  Radar 
lehaal  Btafl.  Raetaad  by  J.  F.  Ratirttoa,  MIT,  and 
Gadfray  T.  Caata,  faraiarly  af  MIT.  Third  EdlHan, 
M7  gg..  $69  lllua.  B7.79 


RUGGEDIZED"^ 

HERMETICALLY  SEALED 

^INSTRUMENTS 


LABORATORY  APPROVED  ^ 

Under  MILITARY  SPECIFICATION  MIL-M-10304 


SEE  THESE  BOOKS  10  DAYS  FREE 


Mc6rmr-Nill  Book  C#.4S0  W.  42  St„  NTC  (24) 

Bend  nw  booktpl  ohaeked  below  for  10  daya'  axam- 
Inatlan  on  approraL  In  10  dm  I  arlU  remit  for 
book(a)  I  keep.  Moa  few  canU  deUrery,  and  return 
unwanted  book(t)  poetpald.  (We  pay  for  daUrrry 
If  yon  remit  with  thla  coupon — aama  return  prirl- 
leoa) 

□  llarkui  B  Zeluff— ELECTHOMCfl  FOB  COKM. 
BNnM.— flOOO 

§  Fink— TELEVISION  ENOR.— t«.7S 

Beely— RLKTRON  TUBE  CIBCUITB— Id  SO 
Relntler.  B  Coate— PHINC  OF  RADAR— $7.75 


•  Win  wMutoad  Rl-Iapoet  Shock  Tnnto. 
•xtnaBlTn  vIhratioB  oad  tnmbllaq  ib- 
qnimBnais.  nxtinmo  IhntBKd  ahod, 
homltUty  oad  lampatotarn  Inato, 

•  OloM  to  BMtal  typo  pool  wifh  moldnd 
Ttilocmland  rabbnr  tofmlaal  conaaelloM 
copobln  ol  carryiau  30  am$«  tor  tnlf- 
ctnlafaind  nalto. 


•  Maganttcolly  shinldad. 

•  Slack  taila  oandlsnd  aluailnum  bMcl. 

•  D'ArtOBToI  pnrmaanal  auiqant  typn 
■BOTManal— tor  all  D.  C.  KaaqM. 

•  AvoUabto  la  t-Vi"  oad  3-Vb"  roaad  eosa 
•ypcc. 

•  Guaraatoad  oaa  ynor  oqaiasl  dntoctivn 
workaiaaahtp  oad  motortala. 


BURLINGTON  INSTRUMENTS  ALSO  AVAILASLI  IN  NIRMETICALLY 
SEALED  OR  BAKELITE  CASES  IN  l-V^"  THROUGH  A-Vb"  SIZES. 


PodtloB 


ELECTRONICS  — Septomber,  ;953 


B|| 

: 

h 

r 

ST 

NtW  MODUCTS 


(continued) 


GTC  Transformers 


demanded  for 


“GTC"  Transformtrt  or*  us*ci  in  th«  AU¬ 
TOMATIC  PIN-SPOHER  because  of  their 
accepted  ability  to  meet  the  most  rigid  speci¬ 
fications.  If  your  application  is  most  unusual 
or  standard,  we  suggest  you  consider  “GTC"  — 
proven  transformers  where  maximum  perform¬ 
ance  is  essential. 

We  welcome  your  inqvirhs. 


GENERAl  TRANSFORMER  COMPANY 

serving  Industry  tine*  1 929 

18240  Norwood  Avonuo/  Homowood,  llllnolt 
(Suburb  of  Chicago) 


St.,  Buffalo  9,  N.  Y.  Volume  1  No. 
7  of  the  company’s  Engineering 
Information  Service  gives  a  com¬ 
plete  listing  of  all  c-r  tube  phos¬ 
phors  registered  with  JETEC. 
The  information  is  placed  in  tabu¬ 
lar  form  and  includes  color,  per¬ 
sistence  and  service.  Also  in¬ 
cluded  are  graphs  of  spectral  en¬ 
ergy  distribution  and  persistence. 

Terminal  Blocks.  Kulka  Electric 
Mfg.  Co.,  Inc.,  633  South  Fulton 
Ave.,  Mt.  Vernon,  N.  Y.,  has  pub¬ 
lished  a  20-page  booklet  dealing 
with  its  standard  line  of  terminal 
blocks,  special  Navy  terminal 
blocks,  aircraft  and  electronic 
switches.  The  devices  described 
eliminate  splicing,  increase  insula- 
;  tion,  stop  leaks  and  shorts,  and 
i  generally  simplify  wiring  work. 
Included  are  technical  specifica¬ 
tions,  illustrations  and  dimen- 
I  sional  drawing.^. 

i 

'  Gas-Free  Metals.  Vacuum  Metals 
j  Corp.,  a  subsidiary  of  National  Re- 
1  search  Corp.,  Cambridge,  Mass., 
has  available  technical  data 
sheets  on:  (1)  Cuprovac-E,  a  gas- 
i  free  high-purity  copper  with  prop¬ 
erties  suited  for  vacuum  tube 
manufacture;  and  (2)  Ferrovac — 
52100,  a  gas-free  alloy  bearing 
steel,  free  of  inclusions,  with 
greatly  improved  fatigue  proper¬ 
ties.  The  company  also  offers  re¬ 
prints  of  a  recently  published 
technical  article  giving  details  of 
performance  tests  and  data  on 
Ferrovac-52100. 

Pressure  and  Vacuum  Gages. 
Minneapolis-Honeywell  Regulator 
Co.,  Wayne  and  Windrim  Aves, 
Philadelphia  44,  Pa.  A  new  32- 
page  catalog  7001  describes  many 
types  of  pressure  and  vacuum 
gages  used  to  measure  vacuums  as 
great  as  10  “  mm  of  mercury  and 
pressures  as  high  as  150,000  psi. 
It  covers  indicators,  recorders, 
pneumatic  and  electric  controllers 
and  pneumatic  transmission.  In¬ 
formation  is  presented  in  tabular 
form  for  ready  reference. 

Selenium  Rectifier.  Westinghouse 
Electric  Corp.,  Box  2099,  Pitts¬ 
burgh  30,  Pa.  The  tjrpe  K  Mag- 
amp  selenium  rectifier  is  described 
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THE  TAMING  OF  THE 

SCREW! 

NO  MORE 

Dropping 

Groping 

Griping 


NEW  XCELITE  SCREWHOLDER 


If  Your  Screwdriver  Fits,  So  Will  This! 

ANOTHER  XCELITE  FIRST  I  It  iiti  any  round  blodtd  icfwtlriyf  in 
it!  ronq*. 

Ruognd,  "wndgn-grip"  scrnwholdnr  attachmral  ...  to  tUaly. 
trimly  mad*.  It  ■lip*  into  tight  comora  othars  can't  touchl  Slidoa  out 
oi  way  whon  not  in  us*.  ATailoblo  in  3/ It"  ond  othor  major  sIsm. 

You  too  can  tamo  that  SCREW  .  . .  with  tho  help  oi  XCEUTEI  So* 
your  doalor  todoy. 


XCELITE.  INCORPORATED 

(torimrly  Park  Matahrar*  Co.,  Inc.) 
Dopt.  C  Orchard  Pork,  N.  Y. 


LOOK  TO  E^njXiJ 


DEVELOPMENT  and  PRODUCTION 

METALLURGISTS 


SECON 


Fin#  wira  and  ribbon  in  ba*o,  roro,  and 
prociou*  motalt,  and  alloy*  for 
now  and  highly  onginoorod  applications 
In  small  units  and  siios, 
and  to  closo  toloroncos. 

Further  dataih  on  roqvosl. 


SECON  METALS  CORPORATION 

221  Eosi  45th  StiMt,  N.  V.  17,  N.  V.,  MU  7-1594 


Unicon  capacitors  are  speci¬ 
fied  when  reliable  performance 
is  the  primary  reqursite. 

We  view  with  satisfaction  the 
confidence  placed  in  our  prod- 
ucts  by  leading  Electronic 
firms,  as  evidenced  by  repeoted 
re-orders  after  initial  con¬ 
tracts  placed  with  our  firm. 
Your  capacitor  problems  al¬ 
ways  receive  the  maximum 
attention  of  our  research,  de¬ 
velopment,  and  production  de¬ 
partments,  thus  assuring  you 
a  finished  product  having 
RELIABILITY  PLUS. 


Unicon  Type  D  capacitori  employ 
a  newly  developed  plastic  resin  film 
as  a  dielectric. 

The  power  factor,  dielectric  absorp¬ 
tion,  and  temperature  co-efficient 
of  these  condensers  are  much  better 
then  those  of  oil  paper  capacitors. 
They  compare  favorably  in  size  with 
metallized  paper  capacitors  of 
equal  ratings  and  give  far  superior 
performance.  Operation  to  I25°C 
is  permissable.  When  high  insula¬ 
tion  resistance,  without  simultaneous 
low  "soakage"  and/or  low  power 
factor,  is  required.  Type  D  capaci¬ 
tors  make  an  excellent  low-price 
substitute  for  Polystyrene  or  Toflon 
capacitors. 

Unicon  always  gives  your  capacitor 
problems  the  Optimum  Solution. 

Cifjcisrs  till  b  (Ml  nseiullNs 
Write  ter  Cmtmlen  F 


film  capacitors,  inc. 

337  txast  i3^h  SirpH  Nuw  York  S4  N  Y 
T^lephon^  CYpress  2  S190 
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in  an  S-page  booklet,  TD-52-660. 
First  sections  of  the  booklet  firive 
a  definition  of  selenium  rectifier 
terms  and  electrical  characteris¬ 
tics.  A  number  of  graphs  are  in¬ 
cluded  showing  reverse  current 
leakage  limits  and  forward  cur¬ 
rent-voltage  drop  under  various 
conditions.  Tables,  formulas  and 
examples  are  provided  to  aid  in 
the  selection  of  the  physical  di¬ 
mensions  for  any  particular  cell 
size  and  cell  combination. 


MICISION-INGINIItID 
HOUSINGS 
DESIGNED  FOR 


Microwave  Equipment.  Nassau 
Research  &  Development  Asso¬ 
ciates,  Inc.,  66  Main  St.,  Mineola, 
N.  Y.  A  new  line  of  microwave 
instruments  and  components  is 
described  in  a  4-page  bulletin  that 
is  now  available.  The  listings 
include  frequency  meters,  mixers, 
impedance  meters,  attenuators 
and  other  microwave  items. 


MORE  THAN  3000  SIZES, 
IN  A  COMPLETE  RANGE 
OF  METALS-STEEL, 
BRASS,  ALUMINUM, 
Mu-METAL. 


OLYMPIC  HOUSINGS  are 

designed  for  easy  assembly. 
Minimum  variations  in  dimen¬ 
sions  at  any  stage.  Built-in  flexi¬ 
bility  assures  modification  and 
fabrication  to  meet  blueprint 
specifications. 

•  Delivery  from  stock— no 
shipping  delays 


Solder  Flux.  Kester  Solder  Co., 
4201  Wrightwood  Ave.,  Chicago 
39,  Ill.  “Kester  Soldering  Fluxes” 
is  the  title  of  a  new  12-page  bro¬ 
chure.  Containing  detailed  in¬ 
formation  on  a  wide  variety  of 
flux  formulas,  the  booklet  is  de¬ 
signed  to  aid  the  industrial  solder 
user  in  his  selection  of  fluxes  for 
both  production  use  and  experi¬ 
mental  purposes.  Please  use  com¬ 
pany  letterhead  in  writing  for  a 
copy  of  the  brochure. 


•  Tooling  costs  oiiminotod 


OLYMPIC  HOUSINGS  art  •ngi- 
n*«r«d  to  incorporoto  thro*  moior 
•lamcntt  of  conttruction— Uniformity, 
Stnngth,  Compactrmss. 


Varistors.  International  Resist¬ 
ance  Co.,  401  N.  Broad  St.,  Phila¬ 
delphia  8,  Pa.  Catalog  bulletin 
SR-3  deals  with  a  line  of  Varistors 
(nonlinear  resistors).  It  gives 
comprehensive  data  on  voltage 
current  characteristics,  current 
ratings,  temperature  character¬ 
istics,  typical  applications,  di¬ 
mensions  and  other  specifications. 
The  6-page  bulletin  features  de¬ 
tailed  charts  and  graphs. 


On  your  next  pre|«<t — lot  OLYMPIC 
croftunon  givo  you  facta,  figuroa  and 
apociflcationa.  Sond  for  now  illua- 
trotod  foldor  E4  today. 


METAL  PRODUCTS  COMPANY,  INC 
ALPHA,  NEW  JERSEY  i 


Strip  Chart  Recorders.  Minne¬ 
apolis-Honey  well  Regulator  Co., 
Philadelphia  44,  Pa.  An  illustrated 
description  of  Electron  iK  strip 
chart  recorders  of  the  single-record 
pen-type  is  found  in  specification 
sheet  164.  The  units  discussed 
measure  and  record  practically  any 
variable  that  can  be  translated  into 
electrical  units.  Included  are  speci- 
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U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

ie  ALL  ORDERS  DELIVERED  PROMPTLY  if 

Manufacturers  of 
Highest  Quality  Connectors 

ALLIED  INDUSTRIES,  INC. 

1023  S.  2Ut  STREET 
lOUISVIlLE  10,  KV. 

Phone  Arlington  4640 


PRECISION 
TRANSFORMERS 

.  .  .  for  Exacting 
MILITARY  AND  INDUSTRIAL  REQUIREMENTS 


Atlas  offers  a  thoroughly  reliable  source  of  custom 
iMiilt  transformers.  We  design  —  to  your  perform¬ 
ance  requirements  —  transformers  incorporating 
the  latest  manufacturing  techniques.  Atlu  pre¬ 
cision  controlled  processes  and  inspection  assure 
reliable  performance. 

Atlas  facilities  are  arranged  for  fast  delivery  of 
small  or  large  scale  production.  Testing  facilities 
include  a  wide  range  of  instruments,  insuring  ex¬ 
haustive  testing  of  even  the  most  exacting  circuits. 
We  manufacture  to  MIL-T-27  or  ANE-19  govern¬ 
ment  specifications.  Available  are  all  standard 
transformers:  power,  pulse, audio,  intersuge,  out¬ 
put,  modulation,  phase  changing  etc,  as  well  as 
all  types  of  chokes,  reaaors,  bobbins  and  layer 
wound  coils. 

We  specialize  in: 

MAONmC  AMMirilRS  and  associated  circuit  de- 
vdopment  for  industrial  sensing  and  control 
applications. 

mmUMCNT  TYN  MFIIINCE  TRANSFORMIRS  and 

bridge  transformers  featuring:  phase  errors  as 
low  as  1/20*,  ratio  errors  to  1/100  of  1%. 


Construction  Types: 

•  Itonndfkally 

s*al«d  cons 

•  Gost«rlt« 

•  Scotch  cost  • 

•  Opontypo 


ATLAS 


ATLAS  ENGINEERING  CO.,  Ine. 


3  £DG£WOOO  SI^  KOXBURY,  MASS. 


PRECISION 

ELECTRONIC 

SYSTEMS 


RADIO 

•  OlrRClion 

EUcIronle  Gonlom«t*r 

•  Signal 
Crystal  Control 
1  kcto  150  me. 

•  Spoctrum  Gonorotor 
Marker  Pul»«* 

3  to  some 


CONTROLS 

•  Sorvotcopo 

•  Sarvoboord 

•  System  Synthesis 

•  Reluctance 

AmpIlH*** 

Amplifl*^ 

•  Plug-In 

Component 

Assemblies 


ItADIATION 

0  Servotherm 

Bolometers 

0  Setvotherm 

Pyromotaf* 


Write  today  for 
complete  information 

SERVO 

CORPORATION 

OF  AMERICA 
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NEW  PRODUCTS 


(continued) 


fications,  data  on  individual  models, 
options  and  ordering  instructions. 


Test  and  Measuring  Equipment. 
Radio  City  Products  Co.,  Inc.,  152 
W.  26th  St.,  New  York  1,  N.  Y.,  has 
issued  a  colorful  and  fully  illu.s- 
trated  4-paKe  catalog  featuring  its 
new  line  of  test  and  measuring 
equipment.  Complete  specifica¬ 
tions  and  data  are  included  on  the 
company’s  entire  test  line,  with 
particular  emphasi.s  given  to  the 
model  750  Do-All  pattern,  marker 
and  signal  generator  for  uhf  and 
vhf;  and  the  model  324  Do-All 
tube  and  battery  tester. 


Linear  Actuators.  Barber-Colman 
Co.,  Rockford,  Ill.  Bulletin  F 
4381-1  gives  complete  information 
on  the  company’s  linear  actuators 
for  aircraft  application.  It  em¬ 
phasizes  the  design  feature*  and 
gives  application  information, 
plus  specification  data  on  these 
new,  compact  and  lightweight 
units  that  are  used  in  remote  posi¬ 
tioning  of  aircraft  engine  con¬ 
trols,  trim  tabs,  oil  cooler  shut¬ 
ters,  valves  and  similar  functions 
where  linear  motion  is  required. 


Electroplated  Gold.  Technic  Inc., 
39  Snow  St.,  Providence  1,  R.  I., 
has  published  a  4-page  technical 
data  bulletin  giving  a  concise  sum¬ 
mary  of  all  available  knowledge 
of  the  properties  and  character¬ 
istics  of  gold.  Physical,  thermal, 
chemical  and  electrical  properties 
are  covered.  Included  is  a  listing 
of  the  material’s  applications  for 
waveguides,  tubes,  variable  re¬ 
sistors,  terminals  and  vibrating 
and  flexing  components. 


B  behind  this  symbol  is  an  on-hand 

^  ^  J  P ^  inventory  of  more  than  9y000  items 

^  and  sizes  of  stainless  steel  fastenings. 

Ready  for  immediate  shipment,  this 
»/  stock  is  the  largest  and  most  com- 

^  plcte  in  the  industry.  In  addition, 

a  production  capacity  for  Urge  or 
small  quantities  of  special  orders  is 
at  your  service!  A  good  reason  — 
when  you  think  of  stainless  steel 
fastenings  —  to  think  FIRST  of 
Anti-Corrosive!  Send  for  Catalog 
S3F  today! 

ANTI-CORROSiVE  METAL  PRODUCTS  CO.,  INC. 

Castl«ton-on*Hudaon,  Now  York 


TV  Receiver  Data.  Allen  B. 
DuMont  Laboratories,  Inc.,  1000 
Main  Ave.,  Clifton,  N.  J.  A  spiral- 
bound  service  information  book 
containing  schematic  diagrams  of 
all  the  company’s  tv  receivers  is 
now  available.  In  addition  to  the 
full  set  of  schematic  diagrams,  the 
book  contains  complete  parts  lists, 
alignment  data  and  miscellaneous 
service  data. 


High-Vacuum  Rectifier.  Lewis 
and  Kaufman,  Ltd.,  50  El  Rancho 
Ave.,  Los  Gatos,  Calif.  A  recent 
tube  data  sheet  covers  the  Los 
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Precision  DC  Power  Supply 

for  Electronic  Equipment 


Now... thoroughly  revised, 
greatly  enlarged . . . 


FIELDS  AND  WAVES 


Second  Edition 

By  SIMON  RAMO, 

Hughes  Aircraft  Company 
and  JOHN  R.  WHINNERY, 
University  of  California 

All  the  electromagnetic  theory  you  need  lot  a 
praaical  underfunding  of  fields  and  waves 
in  present  day  radio  .  .  .  presented  in  a 
simple  yet  thorough  manner  unequalled  by 
any  other  book. 

This  clear,  comprehensive  coverage  has 
won  the  first  edition  an  enviable  reputation 
among  engineers  throughout  the  country. 
The  new  edition  retains  all  the  outstanding 
features  of  the  first,  but  is  completely  re¬ 
vised  and  enlarged  to  bring  you  right  up 
to  tomorrow  in  radio  theory  and  practice. 

Whether  you  are  highly  experienced  in 
this  field,  or  a  relative  newcomer,  you  will 
find  Ramo  and  W'binmtrj  a  "must."  It  ia 
soundly  written  to  provide  a  thorough 
grounding  in  principles  as  well  as  valuable 
help  in  solving  countless  practical  problema. 

CHAPTER  HEADINGS 

OKillation  and  Wove  Fundamentals 

The  Equations  of  Stationary  Electric  and 
Magnetic  Fields 

Solutions  to  Static  Field  Problems 

Maxwell's  Equations  and  High-Frequency  Poten¬ 
tial  Concepts 

Circuit  Concepts  ond  Their  Derivation  from  the 
Field  Equations 

Skin  Effect  and  Circuit  Impedance  Elements 
Propagation  and  Raflection  of  Electromagnetic 
Waves 

Guided  Electromagnetic  Wavoa 
Characteristics  of  Common  Wove  GuMos  and 
Transmission  Lines 

Resonant  Cavities 
Microwave  Networks 
Radiation 

19S3  S7«  pogos  Hlue.  $«.7f 

ITrffe  today  for  a  copy  on 
to  days’  free  approval 

JOHN  WILEY  it  SONS,  Inc. 

440  4th  Avt.,  Ntw  Yaifc  \6.  N.  Y. 


<:i^: 


P  Efficient,  closely  regulated  selenium 
rectifiers  for  ail  types  of  computers, 
business  machines  and  other  electronic 
equipment. 

Low  initial  cost . . .  low  maintenance, 
units  have  no  moving  parts  or 
vacuum  tubes. 

Compact,  completely  self-contained, 
protected . . .  magnetic  amplifier 
controls . . .  fully  regulated  DC  power 
supply. 

Optional  steel  cabinets  for  floor¬ 
standing,  wall  or  caster-mounted. 
Output  ratings  from  5  to  500  VDC  at 
5  to  200  Amps  continuous. 


Cemp/ofo  onglirooriiig  apociAcoflons  ovaUaUo  upon  roqiroaf. 
^HK. 

8655  South  Main  Street,  Los  Angeles  3,  California 


HYCOR 
Precision  Wire- 


LH’S  FACE  FACTS! 

Most  manufacturers  of  precision 
wire-wound  resistors  offer  products 
having  similar  physical  appearances 
and  electrical  characteristics.  Our 
claim  to  individuality  is  based  upon 
RELIABILITY  OF  PRODUCT.  The  form¬ 
ula  to  obtain  RELIABILITY  is: 
Skilled,  painstaking  attention  to 
EVERY  detail  in  EVERY  step 
of  fabrication! 

Onr  steady  customers  tell  us  that 
the  formula  works! 

Our  newly  expanded  production 
fKilities  now  enable  us  to  offer 
rapid  delivery. 


11423  VANOWEN  ST-  NORTH  HOLLYWOOD,  CALIFORNIA 


SUaset  3-38<0 


Manufacturen  of  Preeition  Retittort,  Toroid  Inductors  and  Electric  Wave  Filters 


RIMStENTRTIVn; 

Jock  Uoobo,  5707  W.  Loko  Stroot,  Chicago.  Illlneit 

Goorgo  E.  Harris  a  Co.,  Ros  3005,  Municipal  Airport,  Wichita,  Kansas 

Ma^  E.  Nulson,  5376  E.  Washington  St.,  Indianapolis  19,  Indiana 

lorthigamo  Assoclatas,  103  Lafayotto  Stroot,  Now  York  City 

Canada;  fohn  R.  Tilton,  1166-A  Lako  Shoro  Road,  Long  Branch,  Ontario 


For  furthor  informadon 
contact  your  noarost 
Hycor  raprosontativo  or 
writo  for  Bullatin  R 
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Gatos  brand  706A,  a  thoriated- 
tungsten  type  high-vacuum  recti¬ 
fier.  The  publication  illustrates 
the  tube,  provides  a  dimensioned 
outline  drawing,  and  includes  oper¬ 
ating  figures  and  plate  character¬ 
istics  for  full-filament  and  half¬ 
filament  connection. 


CeMmoN  DMiemlnotor 
of  all  UNK 
iloclranlc  Iqwlpmant.. 

INFINITE 

PRECISION 


Glass-Bonded  Mica.  Mycalex  Corp. 
of  America,  Clifton,  N.  J.,  has  is¬ 
sued  a  comprehensive  23-page, 
illustrated  reference  and  operation 
manual  on  the  machining  of  glass- 
bonded  mica.  The  booklet  describes 
how  to  machine  Mycalex  glass- 
bonded  mica  so  as  to  retain  full 
advantage  of  its  unique  engineer¬ 
ing  properties,  radiation  resistance, 
ability  to  withstand  temperatures 
up  to  960F,  high  dielectric,  and 
permanent  electrical  and  mechan¬ 
ical  stability.  The  pocket-sized 
publication  is  divided  into  four 
parts :  the  general  picture,  do’s  and 
don’ts,  troubles  you  will  not  have, 
and  how  to  perform  specific  ma¬ 
chining  operations.  A  complete 
index  makes  it  easy  to  find  each 
section. 


As  aircraft  behavior  at  sub-sonic  and 
super-sonic  speeds  becomes  more  and  more 
complex,  the  need  for  thorough 
on-the-ground  flight  training  becomes  ever 
more  vital  to  the  success  of  the 
Air  Training  Program.  At  the  same  time 
the  simulation  of  these  complex  flight 
conditions  demands  infinite  precision. 


Link  Electronic  Equipment  simulates 
with  infinite  precision  every  power  and 
aerodynamic  factor  that  influences  take-off, 
flight  and  landing  .  .  .  speed,  direction, 
rate  of  climb,  effect  of  fuel  consumption 
on  trim,  flight  position,  deviation  and 
a  host  of  others. 


This  infinite  precision  is  built  into  all 
Link  Electronic  Equipment.  Link  Jet  Trainers 
operate  with  the  dependable  certainty  of 
the  simplest  mechanism.  Yet  they  duplicate 
exactly  ihe  “in  air”  conditions  of  today’s 
most  advanced  aircraft. 


Measuring  Equipment.  General 
Electric  Co.,  Schenectady  5,  N.  Y. 
A  revised  edition  of  the  64-page 
measuring  equipment  catalog  con¬ 
tains  information  on  more  than 
115  testing  and  measuring  devices 
for  laboratory  and  production  line 
use.  Publication  GEC-1016A  gives 
information  on  products  ranging 
from  simple  current  indicators  to 
completely  automatic  oscillographs ; 
from  surface  roughness  scales  to 
mass  spectrometers;  from  d-c  am¬ 
plifiers  to  radiation  monitors.  A 
brief  description  of  each  product 
and  its  field  of  application,  con¬ 
densed  tables  of  important  char¬ 
acteristics  and  prices  indicate 
whether  or  not  the  measuring  de¬ 
vice  is  suited  for  a  specific  job. 


Circular  Chart  Recorders.  Minne- 
apolis-Honeywell  Regulator  Co., 
Philadelphia  44,  Pa.  Specification 
sheet  160  describes  and  illustrates 
the  ElectroniK  circular  chart  re¬ 
corder,  series  152X,  that  measures 
and  records  practically  any  vari¬ 
able  that  can  be  translated  into 
electrical  units.  The  bulletin  gives 
technical  specifications  and  order¬ 
ing  information. 


LINK  invilm  employment  applicaliona  from  engineers  and  draftsmen. 
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•  All  Capacities 
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(Afl  Sii€s  from  0-6000 
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For  Civil  Defense, 
UtilityorAmateurUse 

Premax  presents  a  wide  variety  of 
low-cost  yet  sturdy  Mountings  for 
mobile  and  marine  use.  There  are 
types  to  meet  practically  every  situ¬ 
ation,  including  a  new  spring  mount 
and  spring  adapter  which  will  take 
every  shock.  Write  for  Bulletin  and 
prices. 


I  PREMAX  PRODUCTS! 

DIVISION  CHISHOLM  RYDER  CO.,  INC 


5301  HIOHUUfD  AVZ.,  mAGAHA  rAlU.  H.  T. 


Over  SSX  of  the  torque  wrertchet 
used  in  industry  ore 


100-A  Dynamic  Analyzer 

for  Hi*  laboratory  ovaluation  problam. 

a  Tromioiit  A  trooMoncy  rMpoiiM 
•f  Sorvo  loop*  A  compoiMiit*. 

O  Hl-powor  AC  or  DC  itop  for 
compononf  tromloiit  tost, 
o  Data  froouooclo*  .0002  to  M 
c|M.  Corrior  frooiionclo*  00  to 
2S0O  cp*. 


101-A  Seme  Tester 

fiold  mainttnance,  prodactioR  & 


for  fiold  maintona 
cnvironmoiital  tost. 


b 


O  Comporo*  troitsioRt  rotpomo  to 
that  ipocitiod  ky  tho  OMoofac- 
toror. 

O  Standard  conditions  of  tost. 

•  Chock*  DC,  00  or  400  cp*.  loop*. 
O  Slmplo  A  rapid  tost  procodoro. 


INDUSTRIAL  CONTROL  COMPANY 

Wyandonch  Long  Island,  New  York 

MIDLAND  3-7S40 


■1  l&N  IP 

^k|  JMIl  RQilH 

•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  to  use 

•  Automatic  Release 


S  (IT  Imli 

1*1  n*i  •<  ( 

urvtd  !*<•* 

hibti 

Arsiloblt  with 

CORMf*  HIMintl 

PLANTS  AND  PEOPLE 

Edited  by  WnXIAM  G.  ARNOLD 


Illinois  Tech  Grads  Get  Higher  Pay 


OTHER  DEPARTMENTS 
ieotuxed  in  this  issue: 


Page 

Electrons  At  Work . 198 

Production  Techniques  ..262 

New  Products . 316 

New  Books . 428 

Backtalk  . 440 


Average  starting  salary  for  the 
June  engineering  graduate  of  Illi¬ 
nois  Institute  of  Technology 
reached  an  all-time  high  of  $362  a 
month,  according  to  a  survey  con¬ 
ducted  by  Earl  C.  Kubicek,  IIT 
placement  director. 

Mr.  Kubicek  announced  that  the 
beginning  salary  of  the  June  gradu¬ 
ate  jumped  $20  over  the  February 
class  average  of  $342.  He  attril^ 
uted  this  sharp  one-semester  in¬ 
crease  to  the  extreme  shortage  of 
engineers  and  the  large  percentage 
of  IIT  graduates  who  have  previous 
work  experience  by  the  time  they 
receive  their  degrees. 

The  Illinois  Tech  graduates  with 
the  highest  starting  salaries  were 
the  architects,  who  averaged  $399  a 
month.  Following  in  order  of  aver¬ 
age  monthly  salary  were  mechan¬ 
ical  engineers,  $377 ;  electrical  engi¬ 
neers,  $371;  industrial  engineers, 


$370;  mathematics  majors,  $368; 
civil  engineers,  $367 ;  physics  grad¬ 
uates,  $360;  chemistry  majors, 
$356 ;  chemical  engineers,  $352 ;  fire 
protection  and  safety  engineers, 
$342 ;  business  and  economics  grad¬ 
uates,  $327 ;  metallurgical  engi¬ 
neers,  $317. 

Every  June  graduate  who  filed 
through  the  IIT  placement  office 
got  a  job.  Even  those  facing  mili¬ 
tary  service  were  snapped  up  by 
industry.  Most  companies  were 
willing  to  hire  service-eligible  engi¬ 
neers  in  the  hope  that,  even  if  they 
were  called  up  after  a  few  months, 
the  experience  gained  with  the  firm 
and  the  seniority  they  accrued 
while  in  service  would  induce  them 
to  return  to  their  former  employer. 
The  average  student  had  seven  in¬ 
terviews  and  in  many  cases  he  had 
his  choice  of  that  many  jobs. 

According  to  the  school’s  records. 


average  monthly  engineer  salaries 
have  risen  steadily.  While  this 
year’s  graduates  averaged  $362,  a 
year  ago  the  figure  was  $335.  Five 
years  ago  it  was  $265;  10  years 
ago,  $169 ;  15  years  ago,  $100. 


Electronics  Conference 
Set  To  Open 

The  ninth  annual  National  Elec¬ 
tronics  Conference  will  convene 
September  28,  29  and  30,  1953  at 
the  Hotel  Sherman,  Chicago. 

The  technical  program  offers  99 
papers  covering  a  broad  field  of 
electronic  research,  development 
and  industrial  application  and  is 
supplemented  by  over  140  exhibits 
by  manufacturers  in  the  electronics 
field. 

The  conference  is  sponsored  by 
the  AIEE,  Illinois  Institute  of 
Technology,  IRE,  Northwestern 
University,  University  of  Illinois, 
with  Purdue  University,  Univer¬ 
sity  of  Wisconsin,  RETMA  and 
SMPTE  participating. 

The  president  of  this  year’s  c^jn- 
ference  is  J.  D.  Ryder  of  the 
University  of  Illinois. 


ASA  Organizes  New 
Electronic  Group 

The  American  Standards  Associa¬ 
tion  announced  the  recent  organiza¬ 
tion  of  a  new  committee  in  the  field 
of  electronic  components,  sectional 
committee  C83,  in  the  Communica¬ 
tions  Division  of  the  ASA  Elec¬ 
trical  Standards  Board. 

Leon  Podolsky,  technical  as¬ 
sistant  to  the  president  of  the 
Sprague  Electric  Co.,  has  been  ap¬ 
pointed  chairman  of  the  com¬ 
mittee,  which  will  be  concerned 
with  standards,  specifications, 
methods  of  testing  and  rating  of 


EnKineering  Department  Of  RETMA  Expands 


Broad  Kop*  oi  ocUvIUm  alroady  covorod  by  Iho  •nginooriag  doportmoni  of  RETMA 
la  ahown  in  tha  organiaation  chart  of  Iba  daportmant.  An  azacutiTa  council  woa 
iormad  during  iba  poat  yaor  to  aarva  aa  an  ovaroU  planning  board  ior  tba  mora 
than  ISO  anginaaring  conunittaaa  on  Ita  roatar.  Tba  dapartmant  boa  furtbar  axpondad 
lla  aetlvltlaa  by  opanlng  a  Loa  Angalaa  oUica  haodad  by  Joaapb  ).  Patacaon.  fonMily 
Laa  Elactrlc  aolaa  monagar.  and  appointing  Jaon  A.  Cofiloux.  formariy  of  SylToniCL 
oa  aaalatont  to  Ralph  R,  Botchar,  RETMA  cblaf  anglnaar 
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FOR  STHCHROS  A  SERVO  MOTORS 


0STNCHIO 
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Ketat,  the  world's  largest  producer  of 
government  approved  synchros,  offers  high 
precision  rotary  and  instrument  components  for 

most  every  need.  Industry,  as  well  as  suppliers 
to  the  Armed  Forces,  will  find  Ketay  ready  to 
solve  their  problems  with  a  complete  line  of 

synchros,  servos,  magnetic  amplifiers, 
computers  and  control  systems. 

If  you  are  searching  for  a  specific  size  or  type... 
if  availability  is  a  problem ...  if  engineering  counsel 
is  needed . . .  Ketay  can  help.  Why  not  join  us  for 
an  exploratory  discussion  of  your  particular 
problem.  Write  today  to  Dept.  G 

WHAHVER  THE  NEED  CHOOSE  KETAY  I 

Available  at  lifted 

1.  SYNCHRO.  SiM  16,  O.D.  l-SST”.  US  V.  400  Crcic* 

(Tniumitur,  Kteeitr,  Cmiurti  Ttatulormtr) 

1.  INDUCTION  MOTOR.  O.D.  1.750",  S  ph«M  2  Pola,  US  V,  60  Crcle* 

S.  SYNCHRO,  Site  18.  O.D.  1.7S0".  US  V,  400  and  60  CtcIm 

(Trmiumiutt,  R«c«iMr,  Dittnntial,  Cmtttl  Truufttmtr) 

4.  SERVO  MOTOR.  O.D.  .937".  36V,  400  Cycim 

5.  SYNCHRO,  O.D.  1.437",  14.4  V  and  26  V.  400  Cycka 

(Tmumiutr,  Htctivtr,  Ktialvr,  Di§trtntM,  Ctntrol  Trtmformtt) 

4.  SERVO  MOTOR  Mk  7,  O.D.  I.4S7",  US  V,  400  Cyclaa 
7.  SYNCHRO,  Typa  IF  or  IHC.  O.D.  3.2S0"  US  V.  60  Cyclaa 
f  Receiver.  Trmn$mitt9r} 

a.  SYNCHRO,  Siaa  SI.  O.D.  110",  US  V  400  and  60  Cyeiea 

(TratumiMr,  Ktctiptr,  Dt/treniitl,  Co»trol  Truu/omur) 

9.  SYNCHRO.  Siaa  22,  O.D.  2.2S0".  26  V  and  US  V  400  S  60  Cyclaa 

(Trmiumittn,  Receiver,  Re$olvtr,  DigertiitM,  Ctnirot  Trmiufttwur) 

10.  SYNCHRO,  O.D.  .SSr,  26  V,  400  Cyclea 

(Truumitttr,  Mtctiytr,  Rero/ver,  DifrrentM,  Centra/  Trmiuftrmtr) 

11.  LINEAR  TYPE  CONTROL  TRANSFORMER,  O.D.  1.62S".  26  V,  400  Cyclaa 

12.  SYNCHRO.  Siaa  11,  O.D.  1.062",  26  V  and  US  V,  400  Cyclaa 

(Tmumitur,  Rtethtr,  Kttolvtr,  Di/trtiitUl,  Caniro/  Truiformtr} 

IS.  SERVO  MOTOR.  O.D.  1.062",  US  V.  400  Cyclaa 

14.  SYNCHRO,  Siaa  IS,  O.D.  1.437",  26  V  and  US  V,  400  Cyclaa 

(Trmiumititr,  Rte*h*r,  Reia/ver,  Diltrtmlitl,  Ctiurol  Trauftrmtr) 

15.  SYNCHRO,  Siaa  19.  O.D.  1.90",  US  V,  400  Cyclaa 

(  Trtiumititr,  Receiver,  Contra/  Trnumiiur) 


MANUFACTURING  CORPa 

555  Broadway,  Now  York  12,  N.  Y. 


fACIfIC  DIVISION 

13422  Simm  Art,,  Mawlhtrtt,  CtlUortlm 


•  KINCTIX  INSTkUMtNT  DIVISION 

•  RESEARCH  «  OEVEIORMENT  DIVISION 
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components  used  in  electronic 
circuits.  The  RETMA  will  take  the 
administrative  leadership  in  the 
new  committee’s  standards  work. 

Mr.  Podolsky  is  chairman  of 
RETMA’s  International  Standards 
Committee.  He  represented  this 
country  at  meetinRs  of  the  Inter¬ 
national  Electrotechnical  Commis¬ 
sion  in  Opatija,  Yugoslavia  in  June 
and  July  of  this  year. 

Associations  and  companies 
which  will  have  representation  on 
the  new  ASA  committee  are: 
AIEE,  Armed  Services  Electro 
Standards  Agency,  IRE,  NEMA, 
the  ASA  Telephone  Group,  Aircraft 
Industries  Association,  the  ASA 
Electric  Light  and  Power  Group, 
Western  Union  Telegraph  Co.,  U.  S. 
Atomic  Energy  Commission,  Amer¬ 
ican  Association  of  Railroads  and 
the  National  Bureau  of  Standards. 


Sylvania  Establishes 
Defense  Laboratory 

The  establishment  of  an  electronic 
defense  laboratory  by  Sylvania  was 
announced  by  president  H.  Ward 
Zimmer. 

Mr.  Zimmer  said  the  new  labora¬ 
tory,  now  located  in  temporary 
quarters  in  Mountain  View,  Calif., 
will  undertake  studies,  laboratory 
experiments  and  field  tests  of  elec¬ 
tronic  equipment  under  a  contract 
with  the  Army  Signal  Corps. 

Present  plans  call  fcr  erection  of 
a  new  lab  building  of  approxi¬ 
mately  60,000  sq  ft  in  Mountain 
View  in  the  near  future. 

When  in  full  operation  the  new 


lab  will  employ  approximately  250’ 
persons,  most  of  whom  will  be 
scientists. 

Henry  Lehne  has  been  appointed 
director  of  the  electronic  defense 
laboratory.  Mr.  Lehne  joined  the 
Sylvania  organization  in  January 
of  this  year  to  head  the  new  project. 
Previously  he  was  with  Republic 
Aviation  Corp.  in  charge  of  mili¬ 
tary  sales,  and  since  1950  was  a 
vice-president  and  sales  manager. 

New  Air  Research 
Heads  Appointed 

Maj.  Gen.  Donald  L.  Putt’s  ap¬ 
pointment  by  direction  of  the  Pres¬ 
ident  as  commander  of  the  Air  Re¬ 
search  and  Development  Command 
was  announced  by  the  U.  S.  Air 
Force. 

After  assuming  his  new  post, 
General  Putt  announced  the  ap¬ 
pointment  of  Maj.  Gen.  James  Mc¬ 
Cormack,  Jr.,  as  vice  commander  of 
Air  Research  and  Development 
Command. 

General  Putt  succeeds  Lt.  Gen. 
Earle  E.  Partridge,  who  assumed 
new  duties  as  Deputy  Chief  of  Staff 
for  Operations,  Headquarters,  U.  S. 
Air  Force.  ^ 

General  McCormack  who  was 
formerly  assistant  vice  commander 
of  the  command,  assumes  the 
former  duties  of  General  Putt. 


Employee  Trust 
Buys  A.  D.  Little 

The  employees’  trust  of  Arthur  D. 
Little  acquired  controlling  interest 
in  the  company,  one  of  the  largest 
industrial  research  organizations 
of  its  kind. 

The  change  in  ownership,  Earl  P. 
Stevenson,  president,  announced, 
was  brought  about  by  an  offer  from 
the  employees’  retirement  trust  to 
purchase  the  shares  of  common 
stock  of  individual  holders.  Among 
these  were  the  shares  held  in  trust 
for  the  benefit  of  MIT.  Mr.  Steven¬ 
son  said  that  there  will  be  no 
change  in  the  company  manage¬ 
ment  or  methods  of  operation. 

“Although  majority  control  of  a 
company  by  its  employee-retire¬ 
ment  trust  is  an  almost  unique  form 
of  ownership,”  Mr.  Stevenson 
added,  “we  feel  it  is  particularly 
appropriate  to  our  situation. 
Arthur  D.  Little  is  a  personal-serv¬ 
ice  organization  composed  largely 
of  professional  personnel.  Since 
our  success  as  an  organization  de¬ 
pends  in  part  upon  the  creativity  of 
our  staff,  it  is  fitting  that  the  staff 
should  have  a  stake  in  the  com¬ 
pany’s  corporate  success.  We  pro¬ 
vided  such  a  stake  sometime  ago 
by  establishing  an  employees’  profit 
sharing  retirement  trust,  of  which 
all  employees  are  members,  Each 


New  DuMont  Television  Studios  Previewed 


Rodnay  D.  Chipp  (axtraiiM  rlqiht  laonlnq  OT«r).  director  of  onglnMrinq  for  the 
DuMont  TelevUlon  Network,  points  out  the  network’s  new  switcher  to  a  qroup  of 
radio  and  television  executives  tourinq  DuMont's  New  York  Tele-Centre 
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WHY  DOES  G-V 


Produce  Mm  Miniature 


6-V  ENGINEERING  OFFERS 
R  NEW  APPROACH  TO 
THERMAL  RELAY  DESIGN 

•  Stainless  steel  mechanism 
welded  into  a  single  integral 
structure  and  supported  at 
both  ends  for  unequalled  re* 
sistance  to  vibration  and 
shock 

•  Heater  built  inside  expand* 
in^  member  for  maximum  ef* 
ficiency  and  protection 

•  Rolling  contact  action  for 
positive  operation 

•  Easy  adjustability  where 
desired 

•  Precise  operation  never  be* 
fore  available  in  thermal 
relays 

•  Time  ranges:  3  seconds  to 
5  minutes 

•  Hermetically  sealed  in 
meul  shell 

•  Heater  voluges  up  to  230 
volu 

•  Fully  temperature  compen* 
sated 

•  Suiuble  for  military  and 
industrial  use 

•  Unequalled  for  ruggedness 
and  precision 


Than  All  Other 
Manufacturers 
Combined? 


Because  G-V  RELAYS 
have  been . . . 

Aclol)tecl  i/s  ii  pyodi/c- 
tio/i  conijxt/iDit  by  scores 
of  j)rlucil)i/l  l)rocl//ce}^ 
of  electronic  e/jnij/f/ie/it. 

Delivered  Jor  use  on 
over  no  (iovernn/e//t 
contrncts. 

In  success  I  III  field  use 
for  two  yei/rs. 


Only  G*V  offers  complete 
technical  dau  and  helpful 
engineering  cooperation  on 

THIKMAl  TIMI  MIAT  KIIAYS. 


Rapidly  txpMding  productkm  faciUtios  assure  puMqrt  deHveiies. 

Write  for  hulletin  and  help  with  your  particular  problems. 

G-V  COHTROIS  INC. 


PLANTS  AND  PEOPLE  (continued) 

year,  Arthur  D.  Little  contributes 
a  fixed  proportion  of  its  earnings 
irrevocably  to  this  trust,  -  which 
holds  and  invests  these  funds  for 
the  benefit  of  employees  who  make 
their  careers  in  this  company.  By 
choosing  to  invest  their  funds  in 
the  company  itself,  the  trustees  are 
creating  an  even  closer  bond  be¬ 
tween  the  staff  and  the  company.” 

The  trustees  of  the  employees’  re¬ 
tirement  trust  are  M.  B.  Dalton, 
president  of  the  Boston  Manufac¬ 
turers  Mutual  Fire  Insurance  Co.; 
H.  S.  Ford,  treasurer  emeritus  of 
MIT;  Royal  Little,  chairman  of 
Textron  and  E.  P.  Stevenson,  presi¬ 
dent  of  Arthur  D.  Little. 

Under  the  will  of  Mr.  Little  who 
died  in  1935,  the  earnings  of  his 
stock  interest  in  the  company  have 
been  used  to  support  educational 
activities  at  MIT.  This  stock, 
which  has  been  held  by  trustees, 
with  MIT  taking  no  part  in  the 
management  of  Little  is  now  being 
sold  by  MIT  for  $1.3  million,  which 
is  several  times  its  value  at  the 
time  of  the  original  transfer.  In 
announcing  the  purchase,  the  trus¬ 
tees  said,  “The  purchase  of  MIT’s 
stock  by  the  trust  will  carry  out  the 
two  major  objectives  of  the  com¬ 
pany’s  founder,  Arthur  Dehon 
Little.  It  constitutes  a  substantial 
financial  contribution  to  the  insti¬ 
tute  and  it  assures  the  continuance 
of  the  professional  service  activi¬ 
ties  of  the  organization  under  the 
high  standards  he  originally  es¬ 
tablished.” 

Dr.  James  R.  Killian,  Jr.,  presi¬ 
dent  of  MIT  stated,  “The  fact  that 
we  are  no  longer  owners  of  Little’s 
common  stock  will  not  in  any  way 
affect  the  fine  relationship  MIT  has 
long  had  with  the  company.  We 
look  forward  to  many  years  of  close 
association  with  our  neighbor  and 
shall  always  be  grateful  to  Dr. 
Arthur  D.  Little  for  his  generous 
help  to  MIT.” 

General  Bradley  Joins 
Bulova  Resetirch 

General  Omar  N.  Bradley  an¬ 
nounced  that  he  will  join  the  Bulova 
Research  and  Development  Labor¬ 
atories  (wholly-owned  subsidiary 
of  the  Bulova  Watch  dk).)  as  chair¬ 
man  of  the  board  when  he  goes  on 
the  inactive  list  after  completing 
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JUNCTION  TRANSISTORS 


POINT  CONTACT  TRANSISTORS 


PN  and  NPN  PHOTO  TRANSISTORS 


TELETRONIC5  LABORATORY inc 

WESTBURY,  L.I.,N.Y.  > 


Types  of 

Germanium 

Transistors 


STASH  •  UNIFORM  •  DURAUI 

Hermetically  Sealed 


RMlnlt*  Coil  Forma  ora  labora- 
lory  taatad  and  Hold  proTon. 

Thalr  oporotlng  choroctorlatlca 
— Toluma  raaisUTity  .  .  .  powar 
iactor  .  .  .  tharmal  propartlaa 
.  .  .  low  moistura  abaorptton 
.  .  .  and  raiislanca  to  Toltaga 
braakdown — rapraaant  a  aaw 

achlavamant  in  baalc  compon-  ^ 

enta  lor  alactronic  applicotion. 

Raainita  CoU  Forma  ara  orailabla  with  Inalda  or  out* 
aida  thraada.  alottad.  punchad  or  amboaaad.  Axial 
praaaura  in  axcaaa  oi  25  Iba.  la  accompUabad  through 
a  apadal  thraa  row  thraadad  daaign.  Torqua  con  ba 
controUad  to  -f~  op  ~t  hr.  oi. 


Four  types  of  these  Junction  transistors 
are  now  available  for  audio  or  low  speed 
switching  applications  where  depends- 
bihty,  long  life  and  mininiuin  space  re¬ 
quirements  are  important. 


RtSINITI  1104;  for  coil  form  ro- 
qoiriog  vary  high  dioloctric 
proportios  under  oxfrtmo  hu- 


RESINITt  "AC":  for  opplicatioiis 
reqairiog  very  high  dielectric 
itrengSi.  ELECTROLYTIC  COR¬ 
ROSION  IS  IMPOSSIBLE. 

RESINITE  104:  for  itopling,  Mvere 
forming,  fabricating. 

Send  today  for  fuff  detoffs 
and  tecb/ifcof  fnformatfon. 


203SE  W.  Charloston  St.,  Cbkago  47,  III. 
79  Chapal  St.,  Hartford,  Com. 


Nine  types  of  these  point  contact 
transistors  are  now  available  for  applica¬ 
tions  as  switches,  amplifiers  or  oscilla¬ 
tors.  Special  types  made  to  meet  your 
special  requirements. 


MODEL 

PC-100R 


•  Paired  pulses  5  to  5000  microseconds  interval,  50  cycles  to  5  Kc.  recur¬ 
rence  rate  with  meter  indication 

•  Width  1  microsecond,  rise  and  decay  times  0.1  microsecond,  amplitudes 
0-75  volts  open  circuit,  220  ohm  internal  impedance 

•  Polarities  and  amplitudes  independently  controlled,  separate  or  mixed 
outputs 

•  Sync  internal  or  from  external  positive  10  volt  trigger 

•  Positive  50  volt  sync  output  trigger  coincident  with  fixed  pulse,  220 
ohm  internal  impedance 

•  Time  markers  1,  10  or  100  microseconds;  negative  pulses  0  to  10  volts, 
220  ohms  internal  impedance 

•  Amplitude  calibration  60  cycle  square  wave,  0.1  to  100  volts  in  steps 

•  Model  PC- 100  cabinet  mounted,  PC-IOOR  relay  rack  panel  mounted 

Incorporates  design  of 
HAZELTINE  ELECTRONICS  CORP. 

Model  1456  Senior  Pulser 


Type  X-4  germanium  PN  junction 
photo  transistor  is  designed  for  use  as  a 
light  detector.  Type  X-25  is  an  NPN 
junction  photoamplifier  transistor  with 
sufficient  power  output  to  operate  a  relay. 

For  data  sheets  and  complete  informa¬ 
tion  on  our  transistors,  diodes  and  tran¬ 
sistor  test  set,  write  Dept.  £9. 


Tkansistob  Products, Inc. 

t^UW  MU  UNION  STRCnS.  BOSION  IS.  MASSACHDStlTS 
AN  ORCRATINO  UNIT  Of., 
CLCVITC  COMPOKATION 


MANUFACrUURS  OF  ILICTRONIC  INSTRUMINTS  AND  PRODUCTION  TIBT  BQUIPMINT 
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Tips  Scrow  In  to  nt  Hm  Job 


DOUBLE  METAUIC 


Othor  Tips  Avoiloblo 


•  R«4lo  mm4  TV  CkOMit 
o  iMtrtMMat* 
o  WotoV  Orcaita 


O  naatraaia  CIraaItt  aaV  Porta 
O  Alraroft  Caoaaatan 
o  Pla  Tyoa  Plaoa 
o  WIra-ta-WIra 


j  his  second  two-year  term  as  chair- 
!  man  of  the  Joint  Chiefs  of  Staff. 

In  connection  with  the  announce¬ 
ment,  General  Bradley  stated  that 
both  education  and  scientific  re¬ 
search  and  development  seemed  to 
offer  him  the  greatest  opportunity 
to  continue  to  contribute  to  the  de¬ 
fense  of  the  country  and  that  he 
had  chosen  research  and  develop¬ 
ment.  He  noted  that  in  recent 
years,  with  the  rapid  developments 
and  changes  in  electronics,  guided 
missiles  and  atomic  energy,  it  h&a 
become  increasingly  evident  that 
America’s  defense  is  largely  de¬ 
pendent  on  the  inventive  genius  of 
^  our  scientists  and  engineers,  and 
I  the  best  application  of  their  genius 


INSTANT  HEAT — 
PINPOINT  ACCURACY 
NOTHING  TO  HOLD 
BUT  AN  ELECTRODE 
"PENCIL"  ^ 


General  Omar  N.  Bradley 


Here  is  an  ail-new  production  tool  expressly  designed  to  make  small  and 
miniature  soldering  simpler  and  surer  than  ever  before.  It  is  so  fast  that  some 
joints  can  now  be  soldered  in  less  than  1  second !  ...  so  much  lif^ter  and 
easier  to  handle  than  soldering  irons  or  guns  that  a  woman  can  use  it  all  day 
long  without  fatigue!  Check  this  unique  combination  of  features  against 
your  job  requirements: 

OITS  INTO  SMALL.  TIGHT  SPOTS  because  of  smaller  electrode  pencil. 


TO  our  minutry  prooiems. 

He  stated  further,  “For  many 
years  I  have  been  aware  of  the  con¬ 
tinuing  need  for  closer  coordination 
and  cooperation  between  our  labor¬ 
atories  and  the  Armed  Forces. 


NO  HIAT  DAMAOf— instant  resistance  heating  makes  sound  joints  before  re¬ 
sistors,  condensers,  printed  circuits,  terminal  fibre,  etc.,  can  be  damaged. 


Prior  to  World  War  II,  I  was  in 
charge  of  the  weapons  section  of 


Pinpoints  the  heat ! 

NO  “COLO  PLOW  JOINTS'* — resistance  principle  rt^uirts  that  metal  be  heated 
before  the  solder  will  flow.  Tap  switch  adjust  heat  as  needed. 

SAP! — soldering  pencil  uses  harmless  (6v)  volttge  and  high  amperage  from 
separat:  stcp-msvn  transformer. 

lISS  NM  NAZARO— electrodes  are  hot  only  when  in  use. 
lISS  RIPIACIMINT  COST— only  low  cost  electrodes  to  buy. 


jr  COR 

r  IVIRY  SMALL  JOR^ 

—2  tISM  oE  dewble  car¬ 
bon.  tingle  csrben  with 
ground  clamg,  deubio  mo- 
tslllc.  May  site  BE  USED 
AS  SOLDERING  IRON 
k  — two  tlsot  of  chital  J 
tip  Irens. 


COMPANY. 


ZONE. ..  .STATE 


I  the  Infantry  Tchool  where  I  de¬ 
veloped  a  keen  appreciation  of  the 
importance  of  linking  research  with 
practical  military  needs.  Subse¬ 
quently  in  North  Africa,  Sicily, 
France  and  Germany,  and  lately  in 
Korea,  I  have  seen  dramatic  results 
from  this  teamwork,  advanced 
weapons  which  provide  maximum 
effectiveness  and  vital  protection 
for  our  American  men  in  action.” 

“Therefore,  my  decision  went  to 
►esearch  and  industry.  I  have 
chosen  to  work  with  a  precision  in¬ 
dustry,  the  Bulova  Research  and 
Development  Laboratories,  a  wholly 
owned  subsidiary  of  the  Bulova 
Watch  Co.  It  has  already  contrib¬ 
uted  significantly  to  the  develop- 
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PERFECTLY  COUNT ER-BALANCED 


Contact  arrangements  up  to  and 
including  OP  OT  3  Amp  at  28  volts 
D.C.,  or  100  Milliamperes  at  150 
volts  D.C.  resistive  load. 


Hermetically  Sealed. 


CHASSIS  MIUING 
lAYOUT 


Required  coil  power  as  low  as  20 
milliwatts. 


PRECISION 

RF  STIP  "  ^ 

ATTENUATOR 


Coil  resistance  up  to  15,000  ohms. 


Weight,  maximum  3.5  oz. 


DUE  TO  ITS  PERFECTLY  COUNTER  BALANCED  FEATURES  THIS  RELAY  WILL 
WITHSTAND  HIGH  ACCELERATION,  VIBRATION,  SHOCK  AND  TUMBUNG 


Small,  rugged  ladder  attenuator 
achieves  attenuation  accuracy 
and  low  vswr  from  dc  to  uhf. 
Suitable  for  all  signal  and  sweep 
generators  in  this  frequency 
range. 

Care  in  design  assures  maxi* 
mum  flexibility  in  mounting, 
drive,  and  types  of  input  and 
output  connections. 

Easily  adaptable  for  inclusion  in 
different  ^es  of  test  equip¬ 
ment  and  in  laboratory  and  pro¬ 
duction  test  applications. 


Mass  Production  Requirements  Invited 
Detailed  information  on  request. 


FNVItONMfNT  Hlf 
flfCniCAl  (QUIFMtMT  by 


Phaostron  Company  •  151  Pasadena  Ave. 


South  Pasadena.  Cauf. 


SECO  DEKADIAL  for  accurate  resistance, 
capacitance,  inductance.  Readings  to  four 
significant  figures. 


RANGE  SELECTOR: 
ttvtn  potitiofie 


SPECIFICATIONS 


lUXIIIINi  STEPS 

Ttn  (Rltvtn  contact  poaltlont) 

ATTEMMTION  RMME 

Up  to  120  db  total 
Attenuation  par  stop  optional 

OUTPUT  mPEOMKC 

SO  or  75  otuns  nominal 

IWUT  WVEDMCE 

100  or  150  ohms  nominal 
SO  or  75  obma  optional 


Rtsislonct:  1  milliohm  to  1 1  megohms 


Resistance: 


venient  operation  from  bat. 


DETECTOR  SWITCH 


Write  to  factory  for  literature  and 
onolytir  of  yaw  needs. 


sT  TELEVISION 
CORPORATION 

Dept.  1.9 

1001  FIRST  AVINUI 
ASRURY  PARK,  N.  i. 
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H«r*,  in  a  versatile  instrument  of  advanced  design, 
are  all  the  things  you  need  for  complete  oscillo¬ 
graphic  recording,  the  Hathaway  Type  S-8  Oscillo¬ 
graph,  which  has  long  been  the  standard  of 
oscillographic  recording,  has  been  improved  to 
meet  tfie  rapidly  expanding  demands  of  modern 
research.  Whether  your  measurement  problems  are 
simple  or  complex,  the  NEW  Type  S-8  Oscillogroph 
has  the  inherent  capabilities  necessary  to  measure 
vibration,  pressure,  acceleration,  and  strain  with 
new  ease  and  accuracy. 

Thm  fiawast  fmatur»$  Indudm: 

OUlCK-CHANOi  TRANSMISSION  fvMy  wloMtl  with  gtart 
ntmmimg  <«  eM  t*  previd*  inttantanMwt  Mkctien  wf  14  r«<*rd 
•fMdt  evtr  tlw  rang*  ef  130:1 

CHART  TRAVil  INDICATOR  previdat  cantinwaw*  indicatiwi 
•f  clwrt  Oparater  knaw*  inatantly  by  flatking  lamp 

If  anything  ahawld  hoppan  ta  intarfara  with  chart  matian 
FUU-RiSIlliNT  MOUNTING  FOR  MOTOR  AND  TRANSMIS¬ 
SION  iaalatat  aN  paaaibla  vibratian  and  makaa  paatibla  tha 
aaa  af  madam  tapar-aanaitiva  galvanamatara 
NiW  OAlVANOMETfR  STAGE  accammadotaa  all  Hathaway 
galvanamatar  far  racardbig  mRUamparaa,  micraamparaa, 


mm 


NEW  RECORD-UNGTH  CONTROL  AND  NUMRERING  SYSHM 
daaignad  far  lang,  trawhia  fraa  aarvica  andar  aR  kinda  af 
ambiant  canditiana 

AN  tha  athar  vaiaaUa  faataraa  ara  ratainad,  aach  aa 
RRKISION  TUNING- FORK- CONTROlUD  TIMING  SYSTEM 
pradacaa  aithar  1^10-aacand  ar  I^IOO-aacand  tima  linaa 

acraaa  ahaat 

WIDE  RANGE  OF  GALVANOMETER  TYRES  AND  CHARACTER¬ 
ISTICS  pravMa  far  almaat  any  racarding  ragairamanta.  Nat- 
aral  fragaanciaa  ta  10,000  cpa.  Sanaitivitiaa  ta  50,000  mm 
par  ma,  aingla  and  palyphata  watta 
DAYLIGHT  LOADING  AND  UNLOADING  RECORDS  TO  300  FT. 
IN  UNGTH,  width  ta  10  inchaa 
SIMULTANEOUS  VIEWING  AND  RECORDING 
AUTOMATIC  NRIUIANCY  CONTROL 
13  TO  *3  ELEMENTS 

Whatavar  yaur  naadi  may  ba,  invaatigala  tha  NEW  Typa  54 
OKillagroph  and  its  170  typaa  af  galvanomatart  —  tha  matt 
vartolila  aguipmant  in  axiatanca  far  ganaral-purpaaa  appli- 


INSTRUMENT  COMPANY. 
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PLANTS  AND  PEOPLE 

ment  of  new  weapons,  and  is  cap¬ 
able,  in  my  opinion,  of  playing  an 
important  role  in  the  future.’' 

“The  research  laboratories  were 
founded  after  the  outbreak  of  the 
Korean  War,  and  under  the  guid¬ 
ance  of  Mr.  Arde  Bulova  have 
drawn  together  some  outstanding 
scientists  and  engineers  in  the  pre¬ 
cision  held.  I  hrst  became  ac¬ 
quainted  with  and  interested  in  the 
Bulova  approach  to  our  national 
problems  when  they  founded  the 
Joseph  Bulova  School  of  Watch¬ 
making  for  handicapped  veterans. 
In  one  of  the  most  difficult  trades, 
they  gave  a  lot  of  our  wounded  men 
the  opportunity  to  establish  them¬ 
selves  again  as  fully  self-support¬ 
ing  citizens,  and  it  was  with  great 
pride  that  I  participated  five  years 
later  in  a  reunion  of  their  first 
I  graduates,  still  going  strong.” 

“As  chairman  of  the  board  of  di¬ 
rectors  of  the  Laboratories  com¬ 
pany,  I  shall  be  responsible  for 
over-all  policy  guidance  and  shall 
be  free  from  day-to-day  operations. 
Because  of  my  familiarity  with 
many  of  our  defense  requirements, 
it  is  my  hope  and  belief  that  I  can 
aid  in  establishing  programs  at 
Bulova  which  will  make  a  major 
contribution  to  national  defense.” 

Mr.  Bulova,  chairman  of  the 
board  of  Bulova  Watch  Co.,  said, 

I  “We  look  to  General  Bradley  to  give 
I  broad  policy  guidance  to  this  young 
enterprise.  In  his  post  with  Bul¬ 
ova,  he  will  be  free  to  devote  his 
.  energies  to  problems  of  the  future, 

I  without  the  burden  of  day-to-day 
I  operating  responsibilities.  We  con- 
I  fidently  anticipate  that  this  new 
association  will  result  in  significant 
contributions  to  American  defense, 
and  ultimately  will  make  possible 
new  peace  time  products  and 
processes  to  improve  the  living 
standards  of  all  the  people.” 

Greene  Received  Bane 
Aeronautical  Award 

The  Thurman  H.  Bane  Award, 
given  annually  by  the  Institute  of 
I  Aeronautical  Sciences  for  an  out¬ 
standing  achievement  in  aeronauti¬ 
cal  development,  has  been  aw’arded 
for  1953  to  Benjamin  F.  Greene, 
Jr.,  of  the  Air  Force  Cambridge 
Research  Center.  Mr.  Greene  is 
cited  “for  the  development  of  an 
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MODEl  too 


ZONE 


RESISTORS 


TYPE  65X 
(Actufll  Size) 


The  resistors  that  give  you  .  .  ^ 

#  Inherent  low  noise  level 
^  Good  stabilitY  in  all  climates 


STANDARD  RANGE 

1,000  OHMS  TO  0  MEGOHMS 
These  resistors  are  used  extensively 
in  eommereial  equipment,  inelnd- 
inq  radio,  telephone,  telegraph, 
sound  pietures,  television,  etc. 
They  are  also  used  in  a  variety  of 
U>  S.  Navy  equipment. 


HIGH  VALUE  RANGE 

10  TO  10,000,000  MEGOHMS 
This  unusual  range  of  high  value 
resistors  has  been  developed  to 
meet  the  needs  of  scientific  and 
industrial  control,  measuring  and 
laboratory  devices — and  of  high 
voltage  applications. 


SEND  FOR  BULLETIN  4906 

It  gives  details  of  Standard  and  High  P  alue  Resis¬ 
tors,  including  construction,  characteristics,  dimen¬ 
sions,  etc.  Also  described  are  SS.White  SOX 
Resistors,  designed  for  extremely  high  voltage 
equipment.  Copy  with  Price  List  sent  on  request. 


10  Igot  404111. 
NIW  Y04K  14.  M.  Y. 

WfSrfffN  DISTgICT  OffICt:  Times  BeUgiog.  Long  Beech.  Celg. 


90°  DEFLECTION  YOKE 

.  .  .  an  Accepted  Standard 
of  Major  Manufacturers! 


Yea,  as  leading  TV  manuiactuiers 
know  .  .  .  the  DX  90°  Deflection  Yoke 
ior  27"  receivers  gives  the  ultimate 
in  performance  and  compactness.  En¬ 
closed  in  an  Underwriters'  Approved 
Tenite  case,  this  yoke  assures  a 
sharp,  lull-screen  focus  without  use 
of  pincushion  magnets.  Ingeniously 
designed  for  mass  production  on  spe¬ 
cial  equipment,  it  provides  the  at¬ 
tractive  price  and  top  quality  major 
manufacturers  demand.  We  invite 
your  inquiry. 


DEFIECTION  YOKES  . . .  TOROID  COILS  . . .  CRYSTALS 
I.  F.  TRANSFORMERS  .  .  .  R.  F.  COILS  .  .  .  DISCRIMINATORS 
SPEAKERS  ...  TV  TUNERS  ...  ION  TRAPS  . . .  TRANSFORMERS 


We  9  I 


WHEN 

DESIGN  ENGINEERS 
TALK  SHOP  TODAY 

THEY  TALK 


miniaturtzntion 


•  ,  .  bacauM  miniolurisafion  m««lt  today's 
domondt  for  iiKrootod  porformonco  from 
smollor,  lightor  oqwipmonl.  It  sovo*  vital 
tpoco  and  woight  on  aircraft,  guidod  mi$- 
fiU  and  mony  similar  applications  .  .  . 
and  it  is  bringing  now  portability  and 
usability  to  countlou  typos  of  commorcial 
and  industrial  oquipmont. 

If  your  miniaturisation  problom  involvos 
instrumontation,  wo  can  holp.  Intarnational 
Instrumonts  is  dovotod  oxclusivoly  to  tho 
dosign,  dovolopmont  and  production  of 
miniaturo  instrumonts  and  hos  croatod 
many  important  "firsts".  Wo  offor  a  com¬ 
plete  lino  of  1"  and  IW  Motors  foaturing 
accuracy  and  dopondability  comparablo  to 
convontional  sizod  motors  .  .  .  plus  far 
groator  rosistanca  to  shock  and  vibration. 
Spociol  scolos  and  rangos  can  bo  pro- 
vidod  to  moot  proctkolly  any  oloctrkal 
moasuring  roquiromont.  Uso  tho  coupon 
bolow  to  sand  for  data  shoots  covoring 
our  standard  instrumonts  ••  or  osk  our  En- 
ginooring  Dopartmont  to  holp  with  your 
spociol  floods. 


AX 

Vj^BinCemolioNol . , 
instrument* 

INCOKfORATEO 

P.O.  tox  39S4,  NEW  HAVEN  IS.  CONN. 

D  RMoso  sand  doto  shoots  covoring  your 
stundord  instrumonts. 

□  Arrongo  to  hovo  your  roprosontotivo  coll. 

NAME _ _ _ _ 

POSITION  . _ ___ 

COMPANY _ 

CO.  ADDRESS _ 
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•l«ctToni«  syitom  f«r  airport  trafllc 
control  which  greatly  increaaea  tha 
landing  rate  of  aircraft  under  high 
density  traffic  or  poor  visibility 
conditions.” 

The  electronic  system  developed 
by  Mr.  Greene  utilizes  radar  to 
track  the  aircraft  and  automati¬ 
cally  schedules  the  landing  sequence 
of  aircraft  approaching  an  airport. 
The  equipment  is  so  designed  that 
it  first  calculates  the  time  at  which 
a  given  aircraft  would  arrive  and 
then  determines  if  another  aircraft 
has  been  previously  scheduled  for 
that  time.  If  the  runway  is  found 
to  be  free,  the  aircraft  comes  di¬ 
rectly  in.  If,  on  the  other  hand,  a 
landing  has  been  scheduled,  the  sys¬ 
tem  then  finds  the  next  available 
open  time  and  computes  a  detour 
path  that  will  introduce  the  proper 
delay.  The  computed  heading  in¬ 
structions  are  relayed  by  radio  to 
the  pilot. 

With  the  system,  landings  can  be 
scheduled  at  SO-second  intervals 
providing,  of  course,  that  other 
factors,  such  as  clearing  aircraft 
from  the  runway,  will  so  allow. 


•  •xc«lleiit  UHF  insulation 

•  good  machining  qualitios 

•  dimonsionally  stablo  to  400**F 

•  availablo  in  standard  shapes 


POLYPENCO  Q-200.5  is  ideal  for  coaxial  spacers,  connector 
beads,  stand-off  insulators,  coil  forms,  UHF  antennae  insulators, 
etc.  Its  low  dissipation  factor  (less  than  .C)CX)2  at  30  megacycles) 
remairu  practically  constant  over  the  entire  frequency  range. 
It  is  transparent,  Ught,  and  resists  most  chemicals. 

POLYPENCO  Q-200.5  now  joins  the  family  of  high  quahty 
industrial  non-metallic  materials  suppUed  by  The  Polymer 
Corporation  of  Penna.  It  meets  the  requirements  of  specifica¬ 
tion  MIL-P-77A  (Type  E12).  Polymer  quality  controls  assure 
uniform  high  quahty  in  piece  after  piece  and  lot  after  lot.  You 
can  get  POLYPENCO  Q-2CX).5  in  centerless  ground  rod  up  to 
1”  diameter  in  6-8  feet  lengths  for  your  own  fabrication  or  we 
will  fabricate  it  for  you. 


Automation  Firm 
Opens  Offices 


fVrite  tor  technical  bulletin  giving  data 
and  properties  of  POLYPENCO  Q-200.5. 


Automation  Consultants,  a  new 
firm  of  consulting  engineers,  ha.s 
opened  offices  in  New  York  City. 
The  firm  has  been  organized  to  ad¬ 
vise  U.  S.  businessmen  of  the  ap- 
portunities  open  to  them  in  elec¬ 
tronic  devices  such  as  computers, 
controls  and  other  technological  de¬ 
velopments  which,  if  properly  uti¬ 
lized,  can  enable  the  office  as  well 


nylon  and  teflon*/ 

/  sfoclr  shap9s,  finish&d  parts 

aho  ovoffobf*  to  your  spociffcotiofM 

The  POLYMER  CORPORATION  oi  Peona.  •  Reading,  Penna. 

Warehouse  stocks! 

CUaaea,  tn  •  Nawtos,  MaM  • ‘Braatord,  Conu.  •  Lot  Aagalaa,  Cold 
*TrodaiMrli  for  Dw  Pont  latraSuefoaHirlana  rtdn 
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SPENCER* KENNEDY  LABORATORIES,  INC. 

186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS. 


If  you  are 
concerned  with 


POWER 

SUPPLIES 


you  should  have 
the  new  and 
oomprehensive 


For  further  information  about  the  mtxiel 
212A  TV  chain  amplifier  write  for  Bulletin 
212-4. 
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STERUNB 


A  DEPENDABLE  SOURCE 

FOR  I 

TRANSFORMERS! 


CHANNEL 

MOUNT 


HERMETICALLY 

SEALED 


297  North  7th  St.,  Brooklyn 


MODEL  21 2 A 

TELEVISION  AMPLIFIER 


house, 
hotel,  and  com- 
munity  television 
antenna  systems, 
the  -SKL-  Model 
212A  TV  Chain 
Amplifier  will  am-  ^ 
plify  up  to  twelve  television  channels  simul¬ 
taneously,  thus  assuring  reception  of  all  present 
and  future  television  channels.  The  -SKL- 
Model  21 2A  TV  Chain  Amplifier  is  simple  to 
install  and  operate;  because  of  its  broad  band¬ 
width,  it  requires  no  tuning  or  adjustment  in 
the  field. 

Spcncer-Kennedy  Laboratories  manufactures 
a  complete  line  of  master  antenna  system 
equipment. 


FEATURES: 

•  Twelve  Chaaeel 
Amplification 

e  Hi9li  Reliability 

e  Simplicity  of 
Operation 

e  Rxcellent  Rictnre 
Qnallty 

e  Low  Maintenance 


of  electronically 
regulated 
laboratory 
power  supplies. 
Manufactured  by 
one  of  America's 
pioneer  specialists, 
this  field-proven 
precision  equipment 
is  priced 
surprisingly  low. 


I  SEND  FOR  NEW  CATALOG 

• 

I  Lambda  Elcaronict  Corp. 

J  103-02  Nonbem  Bird.,  Corona  68,  N.  Y. 
{  Pleaac  *cnd  me  the  new  Lambda  Power 
I  Suppliea  Catalog  at  toon  at  it  omict  off 
•  the  prett. 


& 


Exceptional  impedance  range 

With  forty-eight  impedance  steps  from  2.5  ohms  to  20,000 
ohms  for  balanced  inputs  —  and  a  similar  number  for 
unbalanced  at  one-quarter  the  impedance  —  the  instrument 
is  ideal  for  optimum  load  matching.  Two  important  design 
features  play  a  great  part  in  this  meter's  excellent  perform¬ 
ance  over  so  wide  a  range  of  impedance.  First,  the  use  of 
a  resistance  network  to  select  the  significant  figures  of  the 
input  impedance  value.  Second,  decade  multiplication  of 
impedance  by  a  transformer  with  a  wound-strip  core  of 
anisotropic  alloy. 

RANGE — POWER  :  20  microwatts  to  10  watts  in  five  ranges. 
IMPEDANCE :  0.625  ohms  to  20,000  ohms,  frequency  ; 
Practically  flat  response  over  range  exceeding  500  ;  1. 
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H»  the  factory  to  operate  on  a  push¬ 
button  basis. 

President  of  the  new  company  is 
R.  Hunt  Brown,  a  graduate  elec¬ 
trical  engineer  of  Yale,  who  bring.M 
to  his  post  the  experience  of  2G 
years’  service  wdth  IT&T  of  which 
he  was  as  assistant  vice-president. 
An  a  project  engineer,  he  has  been 
responsible  for  many  commercial 
installations  of  automatic  equip¬ 
ment  in  the  U.  S.  in  recent  years. 

Mr.  Brown  states  that  “Automa¬ 
tion  Consultants  hope  to  bridge  the 
gap  between  the  businessman  and 
the  electronic  manufacturer, 
w’herever  custom-made  systems  are 
required.” 


Sprague  Makes  Four 
Exeeiitive  Appointments 


Wilbur  A.  LoiUr 


MARCONI 

INSTRUMENTS 

VACUUM  TUBE  VOtTMETERS  •  FREQUENCY  STANDARDS  ■  OUTPUT  /METERS  •  WAVE 
/METERS  •  WAVE  ANALYSERS  •  Q  METERS  •  SEAT  FRET^ENCY  OSCILLATORS 


23-2S  BEAVER  STREET 


NEW  YORK  4 


CANADA:  CANAixAN  mar(\>ni  (M.,  Marconi  miii.i>ino,  2442  trenton  avenue,  Montreal 
■NOLAND  I  Head  Office:  Marconi  instruments  iimited,  st.  alrans,  Hertfordshire 
Managing  Agents  in  Kxpari  Marconi’s  wireless  tfieorafh  comrany  umited, 
MARCONI  IKHISE,  strand.  lONIKIN.  W.C.2 


Robekt  C.  Sprague,  chairman  of  the 
board  of  the  Sprague  Electric  Co., 
announced  that  Wilbur  A.  Lazier 
will  serve  as  vice-president  and 
technical  director  in  charge  of  the 
Arm’s  research  and  engineering, 
and  that  Neal  W.  Welch  becomes 
vice-president  in  charge  of  sales. 
Preston  Robinson,  former  head  of 
the  research  and  engineering  de¬ 
partment  and  a  member  of  the 
Sprague  board  of  directors,  will 
continue  to  serve  the  organization 
as  a  consulting  engineer. 

Mr.  Sprague  also  announced  the 
election  of  Paul  J.  Crittenden  and 
Hollis  R.  Wagstaff  as  assistant 
treasurers  of  the  company.  Under 
guidance  of  treasurer  George  B. 
Flood,  Mr.  Wagstaff  will  handle 
Anancial  activities  while  Mr. 
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SOCKET-TURRETS 


Interested  In  a 
Challenge  As  Great 
As  All  Tomorrow 


Thii  Cagctble  Verdcml  Gyro,  for  lue  in  tabilization  and  cootrol  tyttenu 
of  aircraft,  guided  mitiile*  and  radar  icaonen,  manufactured  by  the  Aero¬ 
nautical  DiTition  of  the  Minneapolii-Honeywell  Regulator  Co.,  contaiiu 
three  doughnut  potentiometers  wound  with  NEY-ORO  G  high  strength, 
precious  metal  resistaiKe  wire,  contacted  with  sriper  brushes  of  Paliney  #7  * 
(illustrated  at  far  left). 

Many  other  manufacturen  of  precision  instruments  specify  Ney  precious 
metal  component  parts  for  use  as  slip  rings,  bru^ies,  aripers,  commutator 
segments,  etc.  Ney  Precious  Metal  Allop  have  specific  quaUties  which  mean 
greater  accuracy,  longer  life  and  resistance  to  most  corrosive  industrial 
atmospheres. 

Call  or  write  the  Ney  Engineering  Department  for  assisunce  with  your 
instrument  problems. 

’RtsuWred  mdc  aark 


you'ra  the  man  ws  hop*  you  ara, 
you  now  have  a  qood  position.  Per¬ 
haps  you  hove  not  thought  of  o 
change  but  wUi  consider  the  right 
opportunity. 

You  have  at  least  five  years  of  ex¬ 
perience  in  electronics  or  an  oUied 
field.  You  desire  to  do  more  than 
lust  carry  assignments  to  satisioc- 
tory  conclusions.  You  have  a  burn¬ 
ing  desire  to  blase  new  tralla  on 
the  borlson,  ond  ieel  yourseli  reody 
to  do  it. 

You  would  oppreclate  an  oppor¬ 
tunity  and  the  "go  ahead"  to  pio¬ 
neer  ...  at  your  own  pace. 
You've  matured  in  engineering  . . . 
you  know  where  you've  been  .  .  . 
you  now  wcmt  to  know  where 
you're  going  . . .  and  what  you  per¬ 
sonally  con  achieve  through  your 
creative  engineering  talent. 

If  you  fill  these  qualiiications.  we 
hove  on  opportunity  that  will  ioa- 
cinote  you.  You  will  work  with  oim 
of  the  ioremost  engineering  teoms 
in  the  world,  ond  enloy  rare  free¬ 
dom  and  encouragement.  The  lost 
word  in  equipment  would  be  ot 
your  ilngertipa.  No  richer  benefits 
are  offered  anywhere  .  .  .  regard¬ 
less  of  the  stondards  by  which  you 
measure. 

Are  YOU  the  man  we  hope  you 
are?  If  so.  write  us  with  full  trust. 


TNI  J.  M.  NIY  COMPANY  •  179  Oas  Street,  Hertferd  t.  Ceen. 
Specfefist*  In  Precfewr  ASetol  MnHtIlyrgy  Since  1112 


Ptwg-lM  ef  weny 
wMh  tockels  end^piipb 
ei  desired  preiblB* 
great  flexibility  hi- 
drcwitry. 


Socket-Turrets  for  aiest 
tube  types  will  carry 
m  wide  variety  of  dr- 


Unitix*  thos*  tricky  circuits  for 
quick  change  or  repair,  com¬ 
pactness,  ease  of  wiring.  New 
snap-on  4-40  U  nuts  for  socket 
saddles  enable  easy  mount- 
ing  (1 ).  New  pre-punched,  eye- 
letted  strip  construction  pro¬ 
vides  many  variations  (2).  New 
Socket  Test  Adapters  for  most 
tubes  enable  quick  tests  on 
tube  side  (3).  New  miniature 
tube  base  plugs  (5).  Write  for 
^new  cotol^. 

KPftESENTATIVES 
I.  I.  Teyler  Compeny 
24t  Sunrise  Hwy.,  Rockville  Centre,  N.y. 

I  R.  J.  Meanusen 

42SRW.  Irvinf  rerkRd..Chic«so4l,IM. 

f  avid  H.  lass  Ceotpenv 

194  B  Cemine  Reel,  See  Csriw,  Celil. 

Voefor  flocfroiife  Co. 


Send  your  resuuM  to: 

JOHN  C.  WELD 
Supervisor  ef  Employment 
2S4  Reno  Street,  Suffolo  7,  New  York 

.ee— — ^  DONALD  SRADIEY 

ferMnnel  Supervisor 
70  Forsyth  Street 
Boston,  Moss. 


ELECTRIC  PRODUCTS  INC. 
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Went  mere  infernMtiee?  Use  post  card  ae  last  pegs. 


3*1 


BRAND 


(cmNuim^) 


N*al  W.  Welch 


SLASH  COSTS 


Crittenden  will  continue  to  be  re¬ 
sponsible  for  credit  and  insurance 
matters. 

Dr.  Lazier  has  served  with  the 
duPont  experimental  station,  as 
first  director  of  the  Southern  Re- 
.search  Institute  and,  more  recently, 
as  director  of  chemical  research 
and  development  and  member  of 
the  board  for  Chas.  Pfizer  &  Co., 
Brooklyn  pharmaceutical  manufac¬ 
turer.  Dr.  Lazier  has  been  granted 
over  100  U.  S.  patents  for  his  in¬ 
ventions. 

Neal  W.  Welch  has  been  with 
Sprague  since  1932.  Following 
many  years  as  sales  administrator, 
he  was  appointed  director  of  sales 
la.Ht  January. 

Paul  J.  Crittenden,  who  joined 
the  company  in  1949,  was  formerly 
associated  with  the  Northern  Trust 
Co.  of  Chicago  as  assistant  secre¬ 
tary  and,  later,  with  the  MacMillan 
Publications  Co.  as  treasurer  and 
comptroller. 

Mr.  Wagstaff  was  formerly 
president  and  director  of  the  Sea¬ 
board  Packing  Co. 


SAVE  SPACE 


Easily  th«  most  •cenomical  insulating  tubing  and  slaaving  for  commarcial  usa  ...  aqually 
and  idaally  suitabla  for  tha  insulation  damands  of  Classas  A  &  B.  Separata  A  &  B  inventories 
unnecessary  —  space  and  dollars  saved  when  you  use  TURBOTUF. 

Easily  the  finest  insulating  tubing  and  sleeving  —  Meets  exacting  specifications  for  durable 
resistance  to  icy  or  sweltering  temperatures  .  .  .  made  of  superior  materials  to  give  long 
wear  —  won't  crack,  bend,  chip,  or  peel  under  rigorous  abrasion  .  .  .  excellent  pliability  — 
can  be  knotted,  bent,  tugged  at,  stamped  on  —  springs  back  in  perfect  condition  .  .  .  easier 
to  handle  because  of  its  uniformity  .  .  .  won't  fray  ...  not  affected  by  oils,  alcohols, 
alkalies  and  weak  acids  —  high  dielectric  strength  and  long  life. 

PIOnCT  YOUR  IQUIPMINT  —  SAVE  MONEY  —  GET  "DOUME  FEATURE"  TURIOTUF 


Railroads  Grant 
Lower  Tube  Rates 

As  A  RESULT  of  an  application  by 
Glenn  Catlin,  counsel  for  National 
Electronic  Distributors  Associa¬ 
tion,  and  traffic  representatives  of 
several  Chicago  tube  manufactur¬ 
ers  the  Western  Classification  Com¬ 
mittee  has  announced  a  reduction 
in  rates  applicable  to  defective  and 
burned  out  tubes,  being  returned 
to  tube  manufacturers  or  to  salvage 
or  inspection  points  designated  by 
such  manufacturers. 


TURBO 


Willimantic,  Conn.,  U.S.A.,  Tel.  HArrIson  3>1661 


TURBOTUF  Iniulafing  Tubing  and  Slaaving  *  TURBO  Inxulatad  Wiras  * 
Wira  Markars  •  Extrudad  Tubing  *  Varnithad  Safurafad  Slaaving  and 
Tubing  *  Cambric  Clofht,  Tapat,  Fapan  *  Mica 


SALES  REPRESENTATIVES  IN  PRINCIPAL  CITIES  The  effect  of  the  committee’s  ac- 
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ER-225 


SERIES 


'tISIIl'  . 


- 

i 

Precisely  I 

DISTINCTIVE  NEW  1 

Miniature  and  Subminiature 
Radio  Tubes -Television  Tubes 
Hearing  Aid  Tubes 

Our  technical  ikill  will  improve  (he 
performance  of  condenser*,  neon  elec* 
(rode*,  soldering  irons,  electrical  ap¬ 
pliances.  gauge  glasses,  diaphragms, 
stoves,  mica  washers,  and  for  all  other 
mica  applications. 


We  guarantee  that  the  qp^ality  of  our 
mica  will  reduce  your  shrinkage  costs! 


RACKS  by  PAR-METAL 

18"  0«tp.  22"  Widt 

offer  yew  the  greatest  dollar-for-dellar 
value  in  the  industry  todayl 

BecawM  only  in  the  ER-325  wiH  you  find 
ihete  unique  f«aturo»< 
Standard  4$U",  67V‘,  and  UH"  ha/ghtt. 
^  New  tibbad  datign  corner  trims,  with  now 
quick  fbONT  detachable  fastenings. 
The  door  is  stamped  from  one  piece  of 
steel  and  reinforced— with  fatmad,  clean, 
smooth,  double  thick  edges. 
"Multiracks"  available  with  closed  or  open 
intarmadiatn  sides  for  rach>to>rack  wiring. 
^  Straamlinad  modern  datign;  beoutiful  finish. 
Plsnnini  s*  dsctronk  product?  Comult  Pir-MotsI  lor 

RACKS  •  CABINETS 
CHASSIS  •  PANELS 

Remember,  Par-Metal  equipment  is  made  by 
electronie  ipecioliiti,  not  iuil  o  iheel  metal  ihop. 


'•MULTIRACKS'’ 

Thsi*  Rocks  may  bo 
oitembled  In  multiple  units 
at  ihown  above. 

SHElVtS  avoilobla. 

Alto  ROLLER  TRUCKS 
available  for  tingle  rocks 
or  "Muhirackt". 


NO  tNOtEASE  IN  COSTI 

The  CR-225  h  priced  to 
compel*  with  rocks  not 
hoving  ih*  equivalent  feo- 
luret.  Beyond  doubt  — It's 
the  induttry't  greatest 
faht. _  _ 

The  ER-325  Reck  es  used 
by  the  Amarkan  Cemmunl- 
cottom  Corp.,  N.  Y.  C.  19. 


WRITE  FOR  CATALOG! 


PRODUCTS  CORPORATION 

.1/6/  49th  ST  lONG  ISLAND  CUT  -  N  Y 

Tel  AStono  &  890S 

Eiftoft  Dept  Rocbe  Internetionsil  Corp 
I)  tdtt  40  Street.  New  Yorh  U  N  Y. 


STOCK  KNOBS 
IN  ANY  QUANTITY 

...AND  NEVER  A  TOOL  CHARGE! 


Send  for  our  "HANDBOOK 
on  FABRICATED 
NATURAL 


Quality — 


INDUSTRIAL 

MICA  CORPORATION 

223  So.  Von  Brunt  St. 
Englewood,  New  Jersey 
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GEE-LAR — The  House  of  Knob* 
—ha*  hundred*  of  style*  and 
pattern*  in  stitck  at  all  times. 
Whatever  your  needs ...  whether 
for  production,  lab  or  axpcri- 
ment  .  . .  you  can  get  them  fatter 
and  at  Irrwer  cost  from  GEE>LAR. 

WRITE  TODAY 
for  Gee-tor  Catalog 


THE  HOUSE  OFpCNOBS 


MANUFACTURING  COMPANY 

1332  tOTN  AVENUE  *  ROCKFORD.  ILLINOIS  k..  -no.. 


Weat  mere  information?  Use  pott  cord  oe  lest  peg*. 


^imnntchaNisM^ 


Tha  amaUur  radio  oporator  Judgod  to 
havo  poriormod  Iho  "outstandinq  public 
Mrrice  of  1953"  will  rocolTo  Ibi*  Edison 
Radio  Amatour  Award  nsxl  Fsbmary 
from  tbo  GE  Tub*  Dopartmsnt.  Inspoct- 
inq  trophy  ot  rocsnt  amotour  convsntlon 
of  tbs  Amsrlcan  Radio  Rslay  Lsaqus  at 
Houston.  Tax.,  ora.  1-r:  Gaorqa  E.  Starl- 
inq.  FCC  cominissionar  and  ona  of  tba 
award  iudqas;  O.  A.  Bradford.  OE  Tuba 
Dapt.  advartisinq  manaqar:  Goodwin  L. 
Dosland.  prasidani  of  tba  Amarican 
Rodio  Ralay  Laaqua.  also  an  award 
iudqa 


Zenith  Plantt 
New  Factory 


Hugh  Robertson,  executive  vice- 
president  of  Zenith  Radio  Corp.  an¬ 
nounced  plana  for  the  construction 
of  a  new  manufacturing  plant  by 
the  Wincharger  Corp.  of  Sioux 
City,  la.  Zenith  subsidiary. 

The  new  plant  will  have  floor 
space  of  300,000  sq  ft  with  in¬ 
creased  facilities  for  production  of 
motors  and  capacity  for  one  million 
radio  and  upwards  of  100,000  tv 
sets  per  year.  It  will  employ  about 
2,500  people,  approximately  t^vlce 


A  typical  Strvomtchtnisiiu,  Inc. 
•natoi  computer  and  companion 
transducar  faaturini  plug-in 
componants  and  prt-wirad 
chassis- aach  alactronic 
“building  block"  aasily 
ramovabla.  .simple  to 
chock  and  sarvica.  ^ 


For  furthar  information  on 
spacific  applications  writa 
to  DapLCLO-S. 


POST  AND  STEWART  AVES.,  WESTBURY.  N.  Y 
316  WASHINGTON  ST.,  EL  SEOUNDO,  CALIF 


WimURY  DIVISION 
n  SMUNDO  DIVISION 


In  our  front  line  aircraft,  throughout  the  world 
the  philosophy  of  "packaged  electronic  func¬ 
tions"  developed  by  Servomechanisms,  Inc. 
to  a  high  degree  of  refinement,  insures: 

•  maximum  reliability 

•  ease  of  moiirtenance  i 

•  complete  interchangeability  ^ 


PLANTS  AND  PIOPLi  (cantiiiiMd) 

tion  is  that  such  tubes  will  take  a 
rate  of  time  first  class,  instead 
of  the  old  rate,  which  still  applies 
to  shipments  of  new  tubes,  of  li 
times  first  class.  As  an  example  of 
the  reduction,  Mr.  Gatlin  pointed 
out  that  the  old  LCL  rate,  Chicago 
to  Syracuse,  is  $4.06  per  cwt.,  and 
the  carload  rate  $2.30  per  cwt. 
“When  the  new  rate  is  published," 
he  said,  “the  LCL  rate  will  be  $3.38 
per  cwt.,  a  reduction  of  $0.67,  and 
the  carload  rate  will  be  $1.89,  a  re¬ 
duction  of  $0.41.”  Both  the  old  and 
new  rates  are  also  subject  to  the 
general  16  percent  increase  re¬ 
cently  put  into  effect,  Mr.  Catlin 
pointed  out. 


Aiiiuteur  Seari'li 
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BIRTCHER  CLAMP 

for  (dm/^ 


every  purpose 


The  BIRTCHER  CORPORATION 


Manufocfurets  of  Wauco  GLO-MELT  Resiitance  Soldering  Equipment 


WASSERLEIN  MANUFACTURING  CO.,  INC 


In  your  design,  be  wary  oi  barqcdn-oriced  coilsi 
Remember:  Inferior  coil  construction  con  ruin  your 
end-product  .  .  .  but  Coto-desioned  and  Coto-pro- 
duced  coils  build  customer  good  will.  Without  obli¬ 
gation  consult  Coto-Coil  Company,  65  Poyilion 
Avenue,  Providence  5,  R.  1.  New  York  Office: 
10  E.  43rd  Street,  New  York  17. 


I  5/^ 

Goto  *4^*  Coils 


NEW  SUB.MINIATURE  TUIE  CLAMPS 

The  Birtcher  KOOL  klamps  were 
developed  for  use  under  conditions 
of  extreme  heat  and  severe  vibra* 
tion  and  shock.  Made  from  a  heat 
treatable  silver  alloy  of  high  thermal 
conductivity,  reducing  bulb  tem¬ 
peratures  by  as  much  as  40°  C,  KOOL 
KLAMPS  are  improving  the  relia¬ 
bility  of  miniaturized  electronic 
equipment. 

7ht  Itffcfctr  CofMorofiMO,  worM'f  forfoit  pro- 
duct  W  ofocfro'iorficol  dtvicNf*  moitilmint  « 
l•pofef•  dfriffMo  ft  flio  mootdocfvro  ond  tmh 
o7  ond  eofwpMoofit  cloiwps. 


NOW  IN  PRODUCTION  WE  ALSO  PRODUCE 

Three  types  of  limiters — each  made  Electrical  and  electronic  assemblies, 

in  strict  accordance  with  customer's  special  relays,  solenoids,  hermetic- 
and  "MIL"  specifications.  All  lim-  sealed  asseinblies  rectifiers, 

,  terminal  and  junction  boxes  and 

Iters  are  manufactured  under  con-  automatic  controls.  All  work 

trolled  laboratory  conditions;  over  performed  in  complete  compliance 
SO  intermediate  inspections.  with  customer’s  standards. 

OUfI  CONTRACT  SERVICE  OPFERt  REASONABLE  PRICES 
—  PROMPT  DELIVERY  — A  FAULTLESS  PRODUCT. 

FOR  A  QUOTATION  send  us  your  prints,  specifications  and  delivery 
requirements.  Opr  reply  will  be  prompt. 


Pleaic  tend  catalog  and 
samplei  by  relttrn  m.$U. 


ELECTRONICS  — Saptamfwr,  >953 


1 


f^ecisioi, 

lometers 


•  Methods  of  Manufacture  •  Non-Linear  Potentiometers 

•  Windings  Available  description 

•  Linear  Potentiometers  condensed  specifications 

description  •  Special  Applications 

condensed  specifications  •  Glossary  of  Terms  Used 

•  Information  Required  with  Orders 


New  Booklet 
on  Gamewell 
Precision  Potentiometers 


CONTENTS 


PLANTS  AND  PCOPU  (somHnmS) 

as  many  as  the  present  plant. 

The  exact  site  of  the  new  factory 
has  not  been  deterhUned  by  Win- 
charger  executive!  y  who  are 
presently  working  with  Sioux  City 
officials  to' select,  a  suitable  location. 
However,  it  will  be  located  on  high 
ground  to  be  safe  from  flood 
waters  that  caused  considerable 
damage  to  the  W  incharger  plant 
last  year.  Present  plant  has  about 
140,000  sq  ft  of  space. 

UHF  Station  Goes 
Out  of  Business 

Radio  Roanoke  regretfully  an¬ 
nounced  that  it  has  ceased  opera¬ 
tion  of  tv  station  WROV-TV  in 
Roanoke,  Va.,  on  channel  27. 

This  action  was  taken  in  order  to 
insure  that  its  application  for  vhf 
channel  7  in  Roanoke  would  be 
accepted  by  the  FCC. 

William  Shakespeare 
Joins  Glenco  Corp. 

William  MacIntyre  Shakespeare. 
ceramist,  formerly  of  MIT,  has 
joined  the  Glenco  Corp.  of  Me- 
tuchen,  N.  J.  as  ceramic ‘engineer" 
in  charge  of  a  group  for  develop¬ 
ment  of  new  ceramic  compositions 
and  new  casting  techniques. 


WllHom  M.  ShalcMpGare 


I  Sylvania  Ups  Output  Of 
Aluminized  TV  Tubes 

j  Sylvan lA  Electric  Products  an¬ 
nounced  that  its  television  picture 
;  tube  division,  with  headquarters  in 
i  Seneca  Falls,  N.  Y.  is  actively  en¬ 
gaged  in  perfecting  methods  and 
Inereaaing  facilities  far  the  mass 
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Manufacturen  of  precition  electrical  equipment  eince  1855 


WMt  Miort  mforNMitiMi?  Um  pmt  c«r4  m  iMt  psft 


for  your  copy  of  Ihh  now  Gomowull  Prucition  Potontiomotor  booMul,  iu$t  lond  M%  a  not*  on 
your  compony  I•tt•l1)•ad.  Your  copy  wW  b*  mail*d  (mnwdiotoly.  oi  no  obligation  to  you. 


YMR  OAMlWIlt  COMPANY  •  N*wton  Upp*r  Follt  64,  Massachu(*ttt 


WIITE  FOR  NEW  RESISTOR 
HANOROOK  -  Contoint 
(oiiipl«t*  dolo  ond  racom- 
k  mandad  opplicoliont 
lor  ratUlort  lor  aivary 
purpoM. 


NO  OTHER  LIKE  IT! 

^  — I  1  •  Approximately  ZERO  TEMPERA. 

.tJ&T-r'r'"  1  1  1  TURE  COEFFICIENT  FOR 

I _ —  \  i  I "  I  QUARTZ  AND  INVAR  construction. 

1  ^  _  I  I  I  •  .Approximately  ±  to  PPM  per  degree 

»  1  ^ - -  \  i  Glass  and  ISIVAR  construction. 

I  I  I _ _  I  ^  ^  '  •  One-piece  SPRING  LOADED  PIS- 

1  ”  1  TON  and  screw  prevent  backlash. 

F  V — - -  \  rv  *  B.AND  fused  to  exterior  of 

I  I  Vj  precision  drawn  quartz  or  glass  tube 

i  \  serves  as  optimum  stationary  electrode. 

la  \  \ _ _  ‘‘Q‘'of  i.oooat  I  me. 

i  \  •  DIELECTRIC  STRENGTH  equals 

,  Tl  1  \  I, CXX3  volts  DC  at  sea  level  pressure  and 

—  \  500  volts  at  3.4  inches  of  mercury, 

r  I  •  10,000  megohms  INSULATION  RE- 

-  \  SISTANCE  MINIMUM. 

1  •  OPERATING  TEMPERATURES, 

I  1  *  If"  ~55  G.  to  -f  I J5  C.  with  glass  dielec- 

—  I  trie.  —55  C.  to  -Fioo  C.  with  quartz 

•  Over  100  megohms  MOISTURE  RE- 

su  SIST.ANCF.  after  24  hours  exposure  to 

£ - ^  —  95%  humiditv  of  room  temperature. 

•  PISTON  DIMENSIONAL  ACCU- 
RACY  is  held  to  close  tolerance  main¬ 
taining  minimum  air  gap  between  pis- 
ton  and  cylinder  wall. 

I  j.  /  .  Write  for  Form  No.  190 

leading  manafaefurers  use  ' 

JFD  PISTON  TYPE  VARIABLE  TRIMMER  CAPACITORS 

in  both  civil  and  military  equipment 

JFD  MFC.  CO.  wlllfe 

No.  \  C  I  G  (0.7  to  6.0  mmf.)  Glass  Dielectric  UOOKITN  4  N  T 

No.  VC  5  (1.0  to  lo.o  mmf.)  Quartz  Dielectric 

No.  VC  II  (i.o  to  10.6  mmf.)  Quartz  Dielectric  •f^O**"**'*  *  ’J** 

No.  VC  II  G  (1.0  to  12.0  mmf.)  Glass  Dielectric  uortJ't  largetl  manufacturtr 
•No.  \  C  20  (0.5  to  1.9  mmf.)  Ctlass  Dielectric  of  tv  antennal  (1  accenottts 


^dsAVERSio* 

«OOWH  CWCUlWT- 


IN-RES-CO 

TYPE  IR 

W/RE  WOUND 

RESISTORS 


Th*  practical,  low  coat  aolution  lor 
circuit  daainirrt  itnvint  lor  tha  tub- 
miiuatura  Type  IR  units  oflrr  preci- 
non  ratittanca  valuas  rapabW  ol  ra- 
taiiuni  stabibty  through  long  panodt 
ol  continuous  ot  intarimttanl  sarvica 
Typa  IR  rasistors  ara  availabla  at 
pricas  basad  on  mast  production 
mathodt  oi  manulactura  Wound  to  a 
tolaranca  of  ±1%,  thay  ara  parma- 
nanity  accurata  Cmtarvativa  ratings 
allow  ampla  salaty  margin  in  all 
clattas  of  tamca  Special  Bakabta 
forms  abminata  shnnking.  rwalling 
and  tamparatura  aflactt  IN  RES-CO 
moistura  and  fungus  proof  coabng  of- 
fars  abaoluta  protaction  against  cli¬ 
matic  axtramas  Specify  IR  Type  re¬ 
sistors  lor  all  appbeabons  where  pre- 
cinoo  parformanca  and  hmilad  space 
are  important  determining  factors 


RF lEAKASi 

ON  THE 

DRAWINO  BOARD 

.  .  .  WMIN  YOU  MSION  Mm  IlKTROMC 
WUTNfRSTWmNO  INTO  TOUR  lOUIMUNT 
YOU  SIT  m  F0SIT1VI  tNIflOINO  IFnaiVINISS 
-AT  MAXIMUM  OVIRAtl  ICONOMY 

Plan  nou;  to  take  full  advantage  of 
Metex  Electronic  Weatherstripping’ m 
unusual  effectiveness  in  shielding  all 
types  of  electronic  equipment.  Because 
it  is  made  of  knitted  wire  mesh,  Metex 
Electronic  Weatherstripping  is  both 
conductive  and  resilient.  It  assures 
positive  metal-to-metal  contact  be* 
tween  all  mating  surfaces.  And  being 
resilient  it  accommodates  itself  posi¬ 
tively  to  surface  inequalities. 

In  reality,  Metex  Electronic  Weather¬ 
stripping  can  do  more  for  you  than 
just  shield  RF  leakage.  It  can  cut  the 
cost  of  machining  mating  surfaces  to 
close  tolerances.  It  can  eliminate  the 
need  for  extra  fasteners  and  many 
other  costly  means  of  making  joints 
RF  tight. 

Applications  in  which  Metex  Electronic 
Weatherstripping  has  already  proved 
its  effectiveness  include  pulse  modu¬ 
lator  shields,  wave-guide  choke-flange 
gaskets,  local  oscillators  on  TV  sets, 
dielectric  heaters,  etc. 


Wtamrstrlpg" 


SPECIFIC  tUMIdliit 


METAL 

TEXTILE 

CORPORATION 
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Wa«t  MOfg  iiiforiiiatie«7  Um  poft  card  aa  lact  | 


Typical  elecirical  parts 
produced  from  Teflon 
by  Gorlock . 


(cofltinycd) 


production  of  aluminized  picture 
tubes. 

W.  H.  Lamb,  general  manager  of 
the  division,  indicated  that  because 
of  increasing  interest  among  re¬ 
ceiver  manufacturers,  the  company 
has  accelerated  aluminizing  plans 
to  th6  maximum.  The  interest  in 
aluminizing  is  focused  on  large 
size  tubes  (24  and  27-inch),  despite 
the  fact  that  manufacturing  con¬ 
sistently  high-quality  aluminized 
tubes  is  a  much  more  complicated 
process  than  making  the  non-alum- 
inized  versions. 

Mr.  Lamb  said  that  Sylvania  is 
in  limited  production  and  is  cur¬ 
rently  sampling  receiver  manufac¬ 
turers,  but  that  total  demand  for 
aluminized  tubes  is  expected  to  ex¬ 
ceed  the  industry  supply  for  some 
time.  He  indicated  that  the 
limited  supplies  now  available 
would  be  increased  rapidly  during 
coming  months,  and  said  that  the 
company  is  inviting  inquiries  from 
receiver  manufacturers  interested 
in  aluminized  tube  in  24  or  27-inch 
sizes — or  even  in  21-inch  sizes. 


For  Precision  Electrical  Parts 


Made  of  ,  Kel-r, 

Nylon,  or  Polythene  •  •  • 

SBHD  youR  mom$  ro  sariock 


The  Garlock  Packing  Company,  manufacturers  of  mechanical  pack¬ 
ings  since  1887,  places  at  your  disposal  a  completely-equipped, 
modern  plastics  plant  under  expert  technical  supervision.  Our  com¬ 
plete  facilities  enable  us  to  mold,  extrude,  machine  or  otherwise 
fabricate  (from  powder)  electrical  parts  to  the  .same  high  quality 
standards  to  which  Garlock  has  rigidly  a<lhered  for  over  65  years. 

Garlock,  therefore,  invites  your  inquiries  on: 

1.  Finithtd  Electrical  Part* — molded  or  machined — of 
Teflon,  Kel-F,  Nylon  or  Polythene. 

2.  Teflon  Tape — Electrical  grade — pretestcfl  for  dielec¬ 
tric  fault  (maximum  85  per  100  feet  of  0.005"  tape). 

SHEETS,  TUBES,  SLEEVES  AND  OTHER  SHAPES 
AVAILABLE  IN  TEFLON  OR  KEL-F 

For  fabricators  of  finished  parts,  Garlock  can  furnish  Teflon  and  Kel-F 
in  sheets,  tubes,  slt'cves  and  a  wide  variety  of  other  shapes.  Teflon 
.sheets  can  l)e  supplied  in  sizes  as  large  as  48"  square;  Kel-F  sheets 
and  di.scs  as  large  as  48"  diameter.' 

Mail  Your  Inquiriat  to  Dopt.  34,  Pahnyra,  N.  Y.,  or  contact  on*  of  our 
branch  officmt  shown  bolow  and  a  Garlock  ropnsontativo  will  call. 

THI  OARIOCK  fACKMO  COMfANY,  PALMYRA,  NfW  YORK  ^ 

■ranch  Officn*:  Bnltimtirr,  Birminchnm,  Boclon,  Huffnio.  Cinrinniti,  rirvc-  \ 

land,  Driivrr,  Dctruil,  Hnuston,  Uw  Anfcrlm,  Nrw  Orirniw,  New  York  City,  PliiU-  /Y'  ' 

(triphi*,  Pitl»l>ur«li,  Portland  (t)r».),  Salt  Ijikc  City,  San  Kranciaco,  St.  LcniU,  /  /  . 

Seattle,  Spokane,  Tulsa.  /  /  . 

//  ‘ 

In  Canadai  Tha  Oarlack  Packii^  Ca.  al  Canada  Ud..  Tarania,  Onl. 

■ranch  OlHcass  Calipwy,  Hamilton,  Montreal,  Vancouver,  Winnipeg  , _  ■  _• _ 

*du  Punt's  trademark  for  its  tetrafluorrthylene  resin  (ID 

{Registered  trademark  (or  M.  W.  Kellogg  Company's  trifiuororhiororthj'lene  poly-mers  *  ' 


Avco  Consolidates 
Distribution 

Victor  Emanuel,  chairman  and 
president  of  Avco  Manufacturing 
Corp.  announced  that  the  distribu¬ 
tion  of  appliances  and  television 
and  radio  sets  of  the  Crosley  Di¬ 
vision  and  laundry  and  kitchen 
appliances  of  the  Bendix  Home  Ap¬ 
pliances  Division,  will  be  consoli¬ 
dated  under  the  supervision  of  a 
single  distributor  organization. 

To  implement  this  new  sales 
policy,  the  Crosley  and  the  Bendix 
Home  Appliances  Divisions  will  be 
consolidated  under  one  manage¬ 
ment  with  headquarters  at  Cincin¬ 
nati,  Ohio. 

James  D.  Shouse,  one  of  Avco’s 
senior  vice-presidents,  who  pres¬ 
ently  heads  all  Crosley  operations 
in  both  manufacturing  and  broad¬ 
casting  and  is  a  director  and  mem¬ 
ber  of  the  executive  committee  of 
Avco,  will  be  general  manager  of 
the  combined  operations. 

William  A.  Blees,  vice-president 
of  Avco  and  general  sales  manager 
of  Crosley  for  the  past  four  years, 
will  join  the  top  executive  staff  of 
Avco  in  New  York,  concentrating 


MECHANICAL  PACKINGS 
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ELEamC  PRODUaiMETRS 
Th«  aniwar  lo  oil  •lactric 
counting  roquiromont* 


Far 

INDUSTRIAL 

and 

ELECTRONIC 

EQUIPMENT 


Lot  M 

qaota  on  roar 
SpodficatMM, 
no  »bllgatto0 


SAMPLE 

SHORT 

ond 

LONG  RUNS 


t>9lir»ry 


DESIGNED  TO  COMMERCIAL  AND 
MILITARY  SPECIFICATIONS 
(MIL-T-27  and  AN-E-19) 


EPCO  Products  Inc 

2500  Atlantic  Ave 
Brcoklytt  7  New  York 


Two  Companion  Counters  . . .  Two  Sizes  . . . 
Hi-Speed  . . .  Accurate  . . .  Long  Life . .  .Totally  Enclosed 


Speods  of  1 000  counts  per  minute.  Both 
counters  give  moximvm  readability.  De¬ 
sign  fits  all  mounting  conditions  .  .  . 
panel  mounting  or  base  mounting.  Hard¬ 
ened  steel  working  parts  for  long  life 
and  dependability. 

New  type  case  for  compactness. 


rigidity,  and  protection  against  dust  and 
moisture  conditions.  Operate  accurately 
ovei  wide  current  fluctuations. 

DURANT  MANUFACTURINO  CO. 

1912  N.  IwHvm  St.  112  Orange  St. 

Milwouka*  1,  Wit.  Providence  3,  R.  I. 
Repretentativei  In  frlmipal  Clllet 


PRODUCTIMETEI^S 

SINCE  1879  [  Count  J 
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Woet  mere  ieterieotiee?  Use  pest  cord  ea  lest  pege. 


for  ohf-tv.sweir  OIMERATOR 

MODEL  no  450to900^ 


Model  130  hat  a  maxi- 
mum  sweep  width  of  at 
least  30  megocyclet,  con- 
linuously  variable.  Out¬ 
put  it  from  10  microvolts 
to  more  than  1  volt.  The 
signal  it  blanked  on  the 
return  sweep,  providing 
a  reference  bote  line.  SYCC. 

Markers  ovoilabe.  ATr/C/  ZUJe 

Ifersasrii 


SERVES  your 
SERVO- 
SYSTEMS 

better 


0 


This  multi-purpose  insiru-  I 
ment  hot  a  place  in  every  i 
electronics  laboratory  and  : 
factory.  The  power  supply 
and  oscillator  ore  in  one  | 
compact  unit.  Reading  is  | 
direct.  A  fine  performer,  ! 
the  model  200  hot  re-  I 
morkobly  smooth  meter  j 
indication.  f 


FORD  INSTRUMENT 
Single  Spider  Gear 
Precision  Differential 

Available  in  3/16,  1/4,  5/16  Inch  shaft  diameters 

Sand  for  FREE  Boolclot  ▲ 
with  Full  Information 

A  zero  spiral  angle  insures  smooth  mo-  W 
tion  with  equal  friction  and  thrust  in 
either  direction  of  rotation.  Here’s  the 
low  friction  differential  that’s  perfect  / 

for  high  sensitivity  servo  loops.  Lost  motion  on  pitch  line 
does  not  exceed  5  minutes  of  arc  (in  the  and 
models)  — less  than  7  minutes  in  the  model— excep¬ 

tional  accuracy.  Additional  design  characteristics  give 
exc-eedingly  long  life  expectancy  to  this  differential  of 
fine  FORD  precision. 

lOA 

FORD  INSTRUMINT  COMPANY 

DIVISION  OF  THE  SFERRV  CORFORATION 
31 -10  Thomson  Avenue,  Long  Island  City  1,  N.  Y. 


ELECTRIC 


wriit  to  Deot.A 


New  London/lnstrumcnt' 


NIWIONDON, CONNECTICUT 


(€PCO^ 


TRANSFORMERS 

T  Fill  Your  Need  to  a 


earfoU 


Synchro  Control 
Transformer 
lActuaf  $>{•> 


Geared 
Servo  Motor 
tActuef  Siz»l 


Servo  Motor- 
Tochometer 
Generator 
(Actuol  Siztl 


KIARrOTT  COMPONINTS 
INCLUDIi 

Gyros,  Servo  Motors,  Syn¬ 
chros,  Servo  and  Mognetic 
Amplifiers,  Tachometer  Gen¬ 
erators,  Hermetic  Rotary 
Seals,  Aircraft  Navigational 
Systems,  and  other  high  ac¬ 
curacy  mechanical,  electrical 
and  electronic  components. 


miHkit«r0 

precision  componeatf 
for  bigli-porfonnaiico 

Servo  Systems 


Developed  and  produced  by  Kearfott, 
these  units  exemplify  accomplishments  of 
creative  engineering  teamed  with  produc* 
tion  skill  providing  performance  values  of 
accuracy,  speed  of  response  and  reliability 
unique  for  their  size.  Advanced  design 
techniques  are  typified  by  the  unitized 
stator  and  housing  construction,  permitting 
line-bored  relationship  of  stator  and  rotor. 
This  makes  practical  the  extremely  close 
concentricity  tolerances  apparent  in  im¬ 
proved  efficiency  of  the  Servo  Motors  and 
the  very  high  accuracy  of  the  companion 
Synchro.  A  very  rugged  structure,  stable 
under  extremes  of  environmental  exposure 
is  also  provided. 

Conforms  to  Navy  BuOrd  Size  If 
I  Maximum  Diameter  1-1/16"/ 

TECHNICAL  INFORMATION 

Synchro — Available  at  Control  Transformer, 
Transmitter,  Resolver,  Differential,  for  26  or  115  volt 
400  cycle  operation.  Maximum  error  tolerance  it  7 
minutes  of  arc.  The  hardened  pinion  shaft  may  be  used 
as  a  spline.  Terminals  for  convenient  installation  and 
replacement  ore  provided.  Other  synchros  for  60 
cycle  operotion  moy  be  obtained.  (Basic  Type  R500I. 

Sorvo  Motor  — The  Servo  Motor  (Elosic  Type 
RII9I  features  a  very  high  torque-to-inertia  ratio. 
Motor  input  is  3.5  watts  per  phase  ot  115  volt  400 
cycle.  Available  with  high-impedance  control  winding 
for  operation  directly  in  plote  circuit  of  an  Amplifier. 
Integral  precision  gear  train  can  be  provided.  Mony 
other  models  avoilable  including  Servo  Motors  for 
60  cycle  duty.  (Basic  Type  R303). 

Sorvo  Motor-Gonorolor  —  The  motor 

described  above  is  available  with  an  integral  high 
performance  damping  generator,  providing  on  out¬ 
put  signal  of  1/2  volt  per  1000  RPM  over  a  S500  RPM 
speed  range.  (Basic  Type  420400). 

Technical  Bulletins  on  standard  Keorfott  products  are 
available  and  will  be  sent  on  request.  Your  inquiries 
are  invited  (or  the  development  and  production  of 
special  units  for  unusual  applications.  Write  today  for 
Bulletin  if53  describing  our  products  and  facilities. 


PONTS  AND  PfOPLE  (ceetieeed) 

on  distribution  and  merchandiainy 
problems  for  the  corporation.  He 
will  assist  Mr.  Shouse  in  consoli¬ 
dating  the  sales  operations  of  the 
two  divisions  before  assuming  his 
New  York  responsibilities. 

Hector  J.  Dowd,  vice-president 
and  director  of  Avco,  who  has  been 
general  manager  of  Bendix  Home 
Appliances  Division  in  South  Bend, 
will  return  to  the  executive  staff  in 
the  New  York  office. 

Parker  H.  Ericksen  was  ap¬ 
pointed  director  of  sales  for  Cros- 
ley  and  Bendix  Home  Appliances 
Divisions  of  Avco  and  was  elected 
a  vice-president  of  Avco. 

Mr.  Emanuel,  in  commenting  on 
the  consolidation,  said  “We  feel 
sure  that  the  operating  efficiencies 
and  economies  resulting  from  this 
move  will  be  reflected  in  our  busi¬ 
ness  as  well  as  that  of  the  distribu¬ 
tors  and  dealers.  We  have  made 
this  move  in  view  of  the  new  con¬ 
ditions  under  which  we  will  be  sell¬ 
ing  in  highly  competitive  markets. 
We  want  to  concentrate  and 
streamline  our  activities  with  these 
two  premier  lines,  working  closely 
with  a  limited  number  of  distribu¬ 
tors  and  dealers  to  increase  the 
sales  and  profits  for  all  of  us.” 

Consolidation  of  the  Crosley  and 
Bendix  Home  Appliances  manage¬ 
ment  follows  the  integration  of 
Crosley  and  Bendix  Home  Appli¬ 
ances  subsidiaries  in  Canada  as  a 
part  of  the  new  Avco  of  Canada. 
The  Canadian  firm  also  includes 
Moffats,  appliance  manufacturer 
with  plants  in  Ontario. 


Herlec  Moves  To 
New  Plant 

The  Herlec  Corp.,  mid-western 
ceramic  capacitor  manufacturing 
subsidiary  of  Sprague  Electric,  has 
completed  the  move  of  all  its  oper- 


CREATIVE  ENGINEERING 
PRODUCTION  ACHIEVEMENT 


KEARFOTT  COMPANY,  INC.,  1150  McBrida  Ava.,  litti*  Folli,  N.  J 
Watt  Co«tt  Officai  253  N.  Vinado  Ava.,  Posodana,  Calif. 

A  General  freeition  Iqvipment  Cerporotion  Subsktiarf 


Now  Horlac  Plaat 


Woat  ama  iafaraiafioa?  Um  SMt  card  aa  Imt  pae«- 
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MEASUREMENTS 

CORPORATION 


BOON  TON 


NEW  JERSEY 


BE  SAFE  WITH 


A-27 

LOW-LOSS  LACQUER  &  CEMENT 


ALSO'NEWi 

BRASS  SHEATHED, 
EIEMENTS  ■ 

fni>«r  lo  rrploce  - 
BpMef  Prolecfion 


^icc 

7y.r:-:-  m 


SOLID  DELAY  LINES  STORE  INFORMATION 


Mta«ur«iiMnlt 

Corporation 

MODEL 

in-B 


CRYSTAL  CALIBRATOR 

For  Tho  Froquoncy  CaiArathn 
Of  Squipmont  in  Tho  Rango  Of 
100  Kc.  to  1000  Me. 


Frequency  Accuracy:  -0.001% 


Offer  important  advantages  in  obtaining  precise 
delay  intervals  for  pulse  or  modulated  signals: 

Wide  ranges  of  delay  Smooth  pass  band 

Low  attenuation  Wide  temperature  range 

Low  spurious  response  Minimum  size  and  weight 

Wide  bandwidth  Rugged  construction 

Available  for  video  integration,  computers,  time 
p  markers,  moving  target  indication,  etc. 
iX  Por  complete  information,  write:  Specialties  Division 


The  Model  lll-B  provides  o  test 
tignol  of  cryslol-controMed  frequency 
ond  hos  o  self-contained  detector  of 
2  microwatts  sensitivity. 

For  calibration  and  frequency  check¬ 
ing  of  signal  generators,  transmitters, 
receivers,  grid-dip  meters,  etc. 


LEAD  WIRES 


Quick-change  terminal  can  be  removed  in  a  eecond  or  two. 
permitting  replacensent  of  element  in  a  fraction  of  the 
uaual  time.  By  eimply  depreeaing  terminal  guard  at  the 
finger  tiota,  the  terminal  comet  out  in  a  jiffy  —  no  longer 
necessary  to  fish  element  lead  wires  around  terminal. 

HEXACON  —  Industry's  No.  1  Soldoring  Iron 


Write  for  caloleg 
shewing  40  industrial 
telderliig  Irons  of 
every  type  and  sisej 
there  It  no  obligation. 


HiXACON  ELECTRIC  COMPANY 

130  W,  CLAY  AVE..  ROSELLE  PARK,  NEW  JERSEY 
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PLANTS  AND  PIOPLE 


(CMiNiia«4) 


MARION 

ILLINOIS 


ations  to  its  new  plant  at  Grafton, 
Wise.,  it  was  announced  by  Harry 
Rubinstein,  president.  The  new 
factory  is  located  about  25  miles 
from  the  former  Herlec  location  in 
downtown  Milwaukee. 


General  Instrument 
Names  Three  Executives 


for  VHF  and  UHF 
applications 

Silvered  mica  button  capacitors  meet  all  require¬ 
ments  as  components  for  better  VHF  and  UHF 
performance.  Exceptionally  small  and  light  in 
weight,  they  are  a  valuable  aid  to  miniaturization. 
Extremely  low  series  inductance  makes  them  ideal 
for  application  in  high  frequency  circuits. 

Sengamo  Button  Capacitors  are  encased  in  silver 
plated  corrosion  resistant  brass  and  are  stable 
over  an  operating  temperature  range  from  minus 
50®  C  to  plus  85®  C.  TThe  silver  plated  case  per¬ 
forms  the  dual  purpiose  of  shielding  and  serving 
as  the  low  potential  terminal. 

Sangamo  Buttons  can  be  furnished  with  tempera¬ 
ture  coefficients  and  drift  characteristics  up  to  and 
including  “E”  of  JAN-C-5.  They  are  available  in 
a  wide  variety  of  styles  and  in  multi-section 
assemblies  to  facilitate  installation  in  miniaturized 
equipment. 

Engineering  Bulletin  TS-110  gives  detailed  infor¬ 
mation.  Write  for  your  copy  today. 


SANGAMO  ELECTRIC  CO. 


Rolph  R.  Sliibb* 

Appointment  of  Ralph  R.  Stubbe 
as  assistant  chief  engineer,  Edwin 
A.  Freed  as  manager  of  operation 
of  its  Elizabeth,  N.  J.  plant  and 
Robert  L.  Klabin  as  manager  of  its 
Sickles  Division  in  Conn,  were  an¬ 
nounced  by  General  Instrument 
Corp. 

In  announcing  Mr.  Stubbe's  ap¬ 
pointment,  Monte  Cohen,  president, 
said  that  Mr;  Stubbe,  whose  15 
years  in  the  electronics  industry 
has  been  spent  with  such  firms  as 
Westinghouse,  Hazeltine,  NBC  and 
Hoffman  Radio,  will  play  a  key  role 
in  GI's  expanding  production  of 
uhf  tuners,  converters  and  other 
components. 

Mr.  Stubbe  was  with  Hoffman 
Radio  of  Los  Angeles  as  design 
engineer  for  tv  receivers  when  he 
accepted  his  post  at  General  Instru¬ 
ment. 

Mr.  Freed  who  joined  General  In¬ 
strument  in  1951  as  sales  manager, 
after  nine  years  with  RCA  where 
he  was  manager  of  sales  of  compo¬ 
nent  parts,  will  continue  to  direct 
sales  in  his  new  position  and  will  be 
in  complete  charge  of  all  operations 
at  the  home  plant.  He  pioneered  as 
early  as  1922  in  enterprises  that 
became  the  Freed-Eiseman  Radio 
Corp. 

Mr.  Klabin,  controller  of  the  com- 
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m  RIXOIO  TUBBS 


i^ccaCUc^ 

"precision’ 

LEADS^ 


■  (ctcf 

■  hand-wound 

I  COILS 

r  of  Tunqstrn  and 
M  0 1  y  b  d  p  n  u 


MACHINED  d 
TUBE  ^ 
.COMPONENTS 

^  to  customers 
^specificotions^^ 


ELECTRONIC  PARTS  MANUFACTURING  CO 

SOS  25th  St.,  Union  City,  N.  J. 


It  is  no  longer  necessary  lo  final  tune  transmitters  or  receivers  ^  9  i  ^ 

aboard  aircraft.  With  the  new  Artificial  Antenna  (Model  DA200) 
you  can  precisely  simulate,  electrically,  any  normal  aircraft  antenna.  All  this 
without  leaving  the  test  bench.  This  equipment  will  accept  any  transmitter  power  up 
to  200  watts  ••  coaxial  fitting  provides  direa  52  ohm  metered  load.  Sturdily  constructed 
for  hard  usage,  can  be  mountc-d  in  standard  rack  cabinet  or  used  on  bench  tup. 

A  Ulttr  ar  uirt  fnm  yn  uill  bring  Jturi^in  liltrmiMrt 


RHATIOHAI. 


ll•<tro«tk  farts  Manwfactwrlnf  C*,,  lac, 

sot  2SNi  SI..  IMIm  CHy,  N,  J. 

S«nd  nM  etpy  tf  y««r  brtchur*. 


Your  products  con  | 
|■d||■A  only  ^  at  good  os  | 
Iho  ports  you  put  | 
|ir  into  Hioml  | 

^ENO  US  YOUt  lUimnilTS  or  I 
SHCWaTIOWS  F0«  QUOTATIONS!  ■ 
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Edwin  A.  Fnnd 


pany,  has  been  given  indefinite 
leave  from  the  home  offices  to  man¬ 
age  the  Sickles  Division.  He  has 
served  General  Instrument  since 
1935.  In  his  new  post,  he  will  re¬ 
port  to  B.  F.  Valliere,  vice-presi¬ 
dent  in  charge  of  operations  of  the 
Sickles  Division.  C  F  Sullivan, 
assistant  controller,  will  be  acting 
controller  during  Mr.  Klabin’s 
absence. 


Nelson  Heads  RCA 
Transistor  Sales 

Roy  E.  Nelson  was  promoted  to  the 
newly-created  post  of  manager  of 
semi-conductor  equipment  sales  for 
RCA  Victor’s  Tube  Department. 

Formerly  with  the  department’s 
government  equipment  sales  as  a 
sales  engineer  handling  the  devel¬ 
opment  and  sales  of  new  products, 
he  will  now  be  responsible  for  sales 
of  RCA  transistors  to  equipment 
manufacturers,  according  to  L.  S. 
Thees,  general  sales  manager  of 
the  department. 

Mr.  Nelson  will  also  be  respon¬ 
sible  for  the  dissemination  of  latest 
transistor  engineering  data  to 
equipment  customers  and  for  as- 
si.sting  them  in  the  solution  of 
technical  problems.  The  semi-con¬ 
ductor  equipment  sales  activity  will 
be  under  the  supervision  of  M.  J. 
Carroll,  equipment  sales  manager. 

Mr.  Nelson  joined  RCA  victor  as 
a  radio  engineer  in  1933,  at  the 
company’s  Harrison  plant.  He  was 
transferred  later  to  New  York  to 
theatre  television  equipment.  Mr. 
Nelson  served  with  the  Air  Force 
during  World  War  II  and  was  dis¬ 
charged  as  a  Colonel. 

He  rejoined  RCA  Victor  in  1946 


Sift 

12"  a  «"  *  r‘ 
14  Fowidi 


ANOTHER  EXAMPLE  0 


Inchidt  non-fra^uMcy  dlscrimiiutlni  attmuators 
and  lain  controls  as  wail  as  Individual  calibration 
voltaias.  Additional  provisiont  for  direct  accoss 
to  all  tho  dafloction  piatas,  tho  second  anodo,  and 
tho  ampilllor  outputs  hoip  to  mako  tho  S-14-B  a 
standout  instrumant  of  flailbility  and  utility.  All 
this  plus  portability!  Tho  Incradibly  small  sin 
and  U|ht  woi|ht  of  tho  S-14-B  now  pormits  “on- 
tho-spot"  uso  of  tha  oscWoscopa  in  all  industrial, 
modical,  and  communications  IMds.  Its  ru||od 
construction  assures  “laboratory  pnrtormanco” 
rafardlou  of  anvironmont. 


Tho  WIDE  BAND  POCKETSCOPE.  modal 
S-14-B,  bits  a  MW  hifh  in  froquancy  rosponsa  for 
ll|M,  compact,  truly  portaMa  oscMotcopas.  Tta 
rosponsa  oxtands  all  tho  way  from  DC  to  700  KC 
wHhln  —2  db  without  paakini.  Thus  providini  a 
pnlso  risa  thM  of  1 J  microtacondt.  Furtharmora, 
smMtivlty  has  not  boon  unduly  compromlsad  In 
ardm  la  accomplish  such  IMsHty.  TN  vortical 
sonsMvtty  Is  50  mlMvolts  rms/h^.  Tho  swoop 
is  aparatod  In  oHhor  a  repatitivo  or  trinor  moda 
and  cavors  a  rmico  from  OJ  cydas  to  50  KC  with 
synchranintlon  paiartty  optional.  Dthar  assantial 
vmBcal  and  horlzanW  ampllliar  charactarlstics 


MAN  PRODUCTS  CO.,  INC. 

M  25,  FA.  ^  WATERMAN  RROOUaS  INCLUDE 

POKfTSCOPf 


S-4.A  SAR  PUISIISCOPIP 

S-S-A^  lAB  PUiiitCOPi 

S-1I-A  MOUtTilAL  POCKITSCOPi 
S-IR-ir  MNIs*d  RAKSCOPl* 
S-14-A  HN»N  OAM  POCKITSCOPi 
S-1S-A  TWIN  TUM  POCKITSCOPI 


All*  RAYONIC*'  CMiiMla 
Ray  TwhM  mm4  ONiar 
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REVERSIBLE 
DC  MOTORS 


,.«ayr 


NAME 


ADDRESS 


18  to  30  volts  with 
or  without  broke  .  .  . 


•  Ambient  temperature:  —  55°  C  to  4-  105°  C. 

•  Size:  1.25  in.  diameter,  2.18  in.  long. 

•  Weighs  5.3  ounces  .  .  .  withoi/t  broke. 

We  can  manufacture  these  motors  to  meet  your 
specifications.  This  particular  motor  is  used  on  on 
actuator  for  aircraft  use. 

Let’s  discuss  your  need! 
Write  or  wire  us,  TODAY 


[(iyg(D]siEnfig'ig 

Dapt.  J,  2MI  S.  MyrfI*  Ava. 
MONROVIA.  CALIFORNIA 


lor  maximum  economy.  •  • 

*  5KW  VACUUM  Tl^E 

bombardier 

■*'*-  -  OR 

heating  unit 


Simple. ..Easy  to  Operate... Economical 
Standardization  of  Unit  Makes  This  New  Low 
Price  Possible. 

AAoximuffl  aconomiat  con  ba  oblainad  only  by  vta  el 
corracf  tr»qu»ncy  and  powar  tombinafions  whan  apply, 
ing  lha  lachniquai  of  induction  haoling  to  manufacturing 

It  it  tigniflcant  that  only  Sciantillc  Cloctric  in  tha  pratant 
markat.  con  offar  you  a  talaclion  of  fraquanciat  da. 
panding  on  powar  raquirad,  in  wida  powar  range. 
2-3V^-5-6-7'A-10.t2<A.I3-IS.23.40-60  KW  (oil  vnita 
ebova  60  KW  ora  ceniidarad  cutlom  built).  This  maont 
thot  electronic  heating  equipment  produced  by  Scientific 
Electric  ii  tailored  to  your  noadi . . .  fitted  perfectly  to 
lha  task  aniruslad  to  it,  enabling  you  to  keep  your 
initial  invasimani  in  equipment  to  o  minimum  while 
affording  you  all  lha  proven  advantages  of  alacironic 

Write  now  for  cemplala  information  or  sand  samples  of 
work  to  ba  pro<.assed.  Specify  time  cycle  for  your 
porliculor  job.  We  will  quote  on  proper  sire  unit  for 
your  raquiremanls. 


DESIGNERS  AND  MANUFAGUKERS  OF  HIGH  FREQUEIKY  AND  HIGH  VOLTAGE  EQUIPMENT  SINQ  1921 


This  book  will  save  you 

30  Minutes 

a  day  ^ 


CENEIATOIS 


TIANSFOIMEIS 

SPEEt  CONTIOl 
MVEINOIS 

MAGNETIC 
SERVO  AMPLIFIERS 

MAGNETIC 

CONTROLS  t  CIRCIITS 


VC^^^flrtrCOMffLfTELr  NEW 
•  FIRST 

JUST  OFF  TMf  RRISS 

FIND  TUBE  RATINGS, 
CONNECTIONS  IN  SECONDS 

This  big  new  Westinghouse  Rrady-Ouide  is  a 
completely  new  kind  of  handbook  of  receiving 
tube  data.  Designed  to  save  time  for  busy 
servicemen  and  engineers.  Eliminates  “squint¬ 
ing”  at  tiny  data  listings. 

BIG  -  BOLD  -  CLEAR 

Just  9  tube  types  are  listed  on  each  SVi"  s  1 1' 
page.  Not  JO  or  40  tiny  type  listings  as  in  most 
condensed  data  books.  Best  of  all,  large  clear 
base  diagrams  are  located  on  the  same  page 
as  ratings.  Bothersome  cross  referencing,  foot¬ 
notes  cut  to  the  bone. 

COMPLHE,  ACCURATE,  UP-TO-DATE 

This  new  Westinghouse  Ready-Guide  lists  com¬ 
plete  data  on  receiving  tubes  which  account 
for  more  than  of  tube  usage.  48  pages. 
385  pictures  and  diagrams.  342  types  listed. 


105-119  MONROE  ST  ItaEEHjjlWal  GARFIELD,  N.  J. 


SPECIAltSforil.OO 


I  .  WeMinghouse  Electric  Corvmratiofi 
I  Electronic  Tube  Division,  Dept.  A-209 
I  Box  284.  Elmira,  N.  Y. 

{  . Enclosed  is  St. 00  for  3  copies  of 

I  Rcady-Ouide 

•  . Enclosed  Is  35r  lor  1  copy 


CITY . STATE. 

Please  Print 
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Woat  maro  lofarmaHoaF  Uta  past  cord  aa  laM  poga. 


PLANTS  AN*  PEOPLI 


(c«nNii)ic4) 


as  assistant  to  the  director  of  the 
license  department  of  the  Interna¬ 
tional  Division,  and  joined  the 
RCA  Tube  Department  in  1950  as 
an  equipment  sales  field  en^rineer. 


Standard 


E^lise  Harmon  Heads 
Aerovox  Printed  Circuits 


This  outstanding  “  Standard  "  V.H.F.  Attenuator  now  in 
its  second  /ear  of  production  remains  the  first  and  only 
accurate  instrument  of  its  kind  and  continues  to 
meet  a  heavy  demand  from  leading  organisations  and 
authorities  the  world  over. 


Elis*  Hannon 


Miss  E’lise  Harmon  heads  the 
printed  circuit  activities  of  Aero¬ 
vox  Corp.  in  New  Bedford,  Mass. 

Previous  to  joining  Aerovox, 
Miss  Harmon  was  chemist  and  en¬ 
gineer  at  the  Bureau  of  Standards 
and  also  with  the  Naval  Research 
Bureau  in  Washington.  Before  that, 
she  was  with  the  Ordnance  Division 
of  the  War  Department  in  St. 
Louis.  During  the  war  she  de¬ 
veloped  a  high-altitude  brush.  She 
has  done  consulting  work  for  Pan 
American  Air  Lines,  Davies  Fruit 
Company  and  Standard  Oil  of 
Illinois. 

With  the  Aerovox  version  of  the 
printed  circuit  technique,  pure 
silver  is  mechanically  bonded  to  a 
plastic  support.  Chemical  etching 
is  not  used. 

The  company  also  announced  the 
appointment  of  Miss  Carolyn 
Chortlton  as  a  Physical  Chemist  in 
the  research  department  in  New 
Bedford,  Mass. 


Four  models  now  available 


All  types  will  handle  inputs  up  to  O.lSwatts. 

Accuracy  of  D.C.  adjustment 

0-9  db  Models :  The  insertion  loss  error  will  not  exceed  :1:0.05  db  for  any 
setting. 

0-90db Models  The  insertion  loss  error  for  the  90  db  setting  will  not 
exceed  4:0.3  db.  For  other  settings  this  limit  falls  linearly  to  a  value  of 
4:0.06  db  at  the  10  db  setting. 


High  frequency  performance 

0-9  db  Models :  At  50  Mc/s  the  insertion  loss  error  for  the  9  db  setting  will 
not  exceed  40.ISdb.  For  other  settings  this  limit  falls  linearly  to  a  value  of 
40.05  db  for  the  I  db  setting. 

0-90db  Models:  At50  Mc/s  the  insertion  loss  error  will  not  exceed  40.ldb 
per  step.  N.B.  All  insertion  loss  errors  are  relative  to  zero  db  setting. 


Reedy  for  Buildinf  iete  your  own  equipment.  Calibration  charts  for  frequencies  up  to 
100  Mc/s  for  the  0-9  db  models  or  65  Mc/s  for  the  0.90  db  models  can  be  supplied  on  request. 


Edison  Ac<|uires 
Measurements 

Thomas  A.  Edison,  Inc.  has  pur¬ 
chased  the  entire  outstanding  stock 
of  Measurements  Corp.,  Boonton, 
N.  J.,  according  to  an  announce- 


Standard  Telephones  and  Cables  Limited 

(An  f.r  AT.AneciiM) 

TRANSMISSION  DIVISION,  NORTH  WOOLWICH,  LONDON,  EU 


Went  mer*  information?  Us*  post  card  on  lost  page. 
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Chtrtccorntic  Impodanc* 

75  ohmi 

SOohmi 

0-S  db  in  1  db  itopt 

0-90  db  in  10  db  ttapi 

-- 

Typ«  74600-A 

Typ«  74600-B 

Typo  7d«00-E 

Typo  7460O-F 

^  Engineers  Depend  On 


iBURGESS 


FOR  INDUSTRIAL 
ELECTRONIC  AR£LICATIONS 


34  KW  17,000  V.O.C. 


BASED  ON  MANY  YEARS  OF  EXPERIENCE 

*While  this  word  has  been  overworked  in  many  in¬ 
stances,  we  will  be  pleased  to  demonstrate  the  extras 
built  into  our  transformers  to  make  them  better. 


^  NEW  UNITIZED  RECTIFIERS 

For  high  voltage  D.C.  sources . . .  lower 
initial  cost . . .  minimum  upkeep  . . .  con- 
venieht  —  ready  to  connect  to  AC.  line 
and  D.C.  load  . . .  compact  —  requires 
minimum  floor  space. 

AIR  ...  OIL  ..  .  ASKAREL 

Plot*  Trantformcri .  Filament  Trontformart .  Filter 
Reactors  .  Modulotion  Transformers  .  Distribution 
Transformers  .  Pulse  Transformers  .  Testing  Trans¬ 
formers  .  Precipitation  Transformers  .  General  Pur¬ 
pose  Transformers  .  Hi-Voltage  Transformers. 


Askarel  Immersed 
Filter  Reocter 
90,000  VoH  Test 


ferric  oxides 


FERRITES 


let  WILLIAMS 

help  you  apply 


WILLIAMS 

COLORS  &  PIGM.ENTS  j' 


sOo 


WRITE  FOR  DETAILED  INFORMATION 


You’ll  be  well  repaid  by  getting 
the  facta  on  a  special  group  of 
Pure  Ferric  Oxides,  developed 
by  Williams  especially  far  use 
in  the  manufacture  of  ferrites. 
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Went  more  infermotien?  Use  post  cord  oe  lest  pege. 


For  HEAVY  DUTY  H  GH  VOLTAGE 
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MEETS  STANDARDS  OF  AIEE-NEMA 


A  NAME  SYNONYMOUS  WITH  EXPERIENCE 


I  'pF  We  eh#  preAute  IRN  Mepwtfc  Iress 
I  ' -  ■»  *  peiir4eri  ter  Hse  Westrenls  Core  In- 

IRsmtry,  tke  Mepwetti  Tepe  ReserPInp  InPus 
try  ethers.  Write  ter  lemplste  tedmisel 

tnfermetlen. 


WUliams  Ferric  Oxides  analyze 
better  than  99%  FeiOj.  They 
contain  a  minimum  of  impuri¬ 
ties.  They  are  available  in  a 
broad  range  of  particle  sizes  and 
shapes.  Among  them,  we’re  cer¬ 
tain  you’ll  find  one  that’s  "just 
right’’  for  your  requirements. 
The  proper  application  of  Ferric 
Oxides  to  the  manufacture  of 
Ferrites  is  our  specialty. 


Tell  us  your  requirements  .  .  . 
we’U  gladly  send  samples  for 
test.  Chances  are  good  that  our 
Ferric  Oxide  "Know  How’’  can 
save  you  considerable  time  and 
money.  Address  Dept.  25,  C.  K. 
Williams  &  Co.,  Easton,  Pa. 


MACNATRAN  INCORPORATED 

TRANSFORMERS  AND  ELECTRICAL  EOUIFMENT 
wAtrit  •nniicn,  ii.,  naisiniNr 
24*  SCHUYIIR  AVI.,  KEARNY,  NEW  JIKSiY 


Indppandmit  •urvoy*  chaw  2  Mil  of  3  angi- 
^  M«r«  protar  BUROUS  BATTfRIK  avor  athw 
Imhw trial  dry  bottnriM.  Tkorn'*  mi  ImpMtant 
'fpaii  for  tlite  pnpularltyl  RUROiSS  BATTfRIiS  am 
bockad  by  mom  ymn  mt  Mtglwrlng  "knaw-haw'' 
Hmh  Mty  alhnr  dry  bWtprlm.  Mar*  and  mom  angi- 
Mart  am  twltcliiiig  la  Rorgatt,  axclutivaly,  bacauta 
Ibay  hnaw  wbat  ta  axpaat  (raot  avary  BURGESS 
BATTRRY  Ibay  bay . . .  top  porfonnanca  and  lang 
Rfa.  Rfbofmai  Iba  oppUcotian,  Burgaat  It  cam- 
plalaty  agirippad  la  omot  yaur  anact,  dry  bottary 


•wp.n  pra»i4ii  IK  ewnomart  wHfc  a  FREE  rnifl' 
nM-Pif  mamwl  listlna  ffc.  com)'*.**  Im.  of 
tURGESS  RATTERIES  aM  (pKilkatient.  Alw  a 
elMcfc  ih..l  to  iMw  bonwy  tpKiticalimn. 
Wrb.  ta  tinp.H  for  Hm  nom.  of  your  locol 
abtributor  or,  if  you  bov.  o  tpociol  opplico- 
Ifon,  wrPo  fbr  llio  FREE  chock  •h.ot. 


No.  Z30NX 


BURGESS  BATTERIES 

BUROISS  BATTERY  COMPANY 


(cMtiiitiH) 


For  Parts  that  must  be 
F— PUT  BACK— BUnOt 


ment  by  Henry  G.  Riter,  3rd,  Edi¬ 
son  president. 

Under  the  purchase  plan,  Mea¬ 
surements  Corp.,  manufacturer  of 
“Standard”  high  frequency  elec¬ 
tronic  test  equipment,  becomes  a 
wholly-owned  subsidiary  of 
Thomas  A.  Edison  and  will  con¬ 
tinue  its  operations  under  its  pre¬ 
sent  name  and  management. 

Acquisition  of  Measurements’ 
stock  was  made  in  exchange  for 
16,000  shares  of  Edison  Class  B 
common  stock  and  an  undisclosed 
sum  of  cash. 

“Measurements  Corp.  puts  Edi¬ 
son  into  an  entirely  new  market, 
which  is  at  the  same  time  akin  to 
its  Instrument  Division  business,” 
Mr.  Riter  said.  “The  purchase  was 
made  in  keeping  with  Edison’s 
policy  of  expansion  in  the  fields  of 
electrical  and  electronic  equipment 
and  instrumentation.” 

“The  new  purchase  comes 
shortly  after  the  liquidation  of  the 
lead-acid  automobile  battery  busi¬ 
ness  of  Edison,  which  had  proved 
unprofitable  for  a  number  of  years. 
All  businesses  we  now  have  meet 
our  specifications  of  growth  and 
profit  potentials.” 

Measurements  Corp.  has  a 
modern  plant,  built  in  1948  at 
Boonton,  N.  J.  and  a  smaller  plant 
devoted  entirely  to  government 
contract  work  at  Succasunna,  N.  J. 
Principal  customers  are  manufac¬ 
turers  «f  radio,  tv  and  industrial 
electronic  apparatus,  university 
and  commercial  research  laborator¬ 
ies  and  government  agencies. 

Other  moves  being  contemplated 
by  Edison  at  this  time  include 
stepped  up  production  of  Edison 
Voicewriting  eqiiinment  and  pos¬ 
sible  expansion  of  the  company’s 
Nickel-Iron  Alkaline  Storage  Bat¬ 
tery  Division. 


LOCKS  TIGHT  WITH  A  QUARTER  TURN 

Always  at  correct  tension 


Lion  Fasteners  are  right  lot  buttoning  parts  that  must  be  removed 
repeatedly  for  inspection,  maintenance,  or  other  reasons. 

Vibration  and  shock  can't  loosen  a  Lion  Fastener.  Even  cm 
inexperienced  service  man  can't  replace  it  wrong.  A  quarter  turn 
opens  it.  Another  quarter  turn  locks  it.  The  tension  is  designed 
into  it. 

Lion  Fastener  Spring  Assembly  is  quickly  spot  welded  or  riveted 
in  place.  The  stud  cannot  be  lost.  It  is  grommeted  tight  to  the  sheet. 
They  will  button  sheets  .040  plus  or  .020  minus  over  or  under  standard 
rating.  'The  misaligmnent  is  os  much  os  .156.  'The  one-piece  forged 
stud  is  tested  to  1425  lbs.  Write  today  for  demonstration  kit  cmd 
application  data. 

TYPICAL  APPLICATIONS:  INSPECTION  PLATES  •  COWLING 
ELECTRICAL  PANELS  •  CABINE'TS  e  DUC'TWORK 


General  Precision 
Names  Willis 

Appointment  of  H.  Hugh  Willis  as 
director  of  advanced  instrumenta¬ 
tion  for  General  Precision  Equip¬ 
ment  Corp.  was  announced  by 
Hermann  G.  Place,  company  presi¬ 
dent. 

For  the  na.st  six  years,  Mr.  Willis 
was  technical  director  for  Vitro 
Corp.,  where  he  guided  the  com¬ 
pany’s  activities  in  the  nuclear 


DEMONSTRATION  KIT  contains 
■ample  Lion  Fasteners  to  help  you  visuolixe  their 
adaptability  to  yoiu:  product.  Write  on  your  company 
letterhead.  No  obligation. 


■bM  fasteners,  INC.  Hii 

T  500  MAIN  ST.,  HONEOYE  FALLS,  N.  Y, 

In  Canada: 

A.  T.  R.  Armttrone  Co.,  50  St.  Cleir  Ave.  West,  Toronto 
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—for  every  requirement— radiO/  FM,^ 
TV  and  Government  Applications^-^ 

sjncludins  Univanal,  Bank  Wound,  Univartal  Procraaaiva 
and  Solenoid.  All  are  precision-built  to  hicheet  engineering 
standards  and  conform  exactly  to  specificationa.  For  uniform' 
high  quality,  prompt  delivery  and  economical  unit  coats, 
specify  coils  by  Fugle-Miller.  Radio,  TV  and  JAN  speci¬ 
ficationa  are  a  specialty.  Phone,  wire  or  writs  for  quotations. 

ADDKISS  INQUimS  JO  Dm.  £6 


FUNGUS-PROOF 


LACING  CORD  and 
FLAT  BRAIDED  TAPE 


FACTORY:  2082  Lincoln  Ave., 
Altadena,  Calif.  SYcamore  H-llHf 
Oaict*  in  WASHINGTON.  D.  C. 

^  and  DETROIT 


Type  III 


Mold  and  micro-organisms  need  no  longer  impair  the  effici¬ 
ency  of  the  lacing  cords  and  tapes  used  in  your  electronic 
equipment.  For  Heminway  &  Bartlett’s  Nylon  Lacing  Cords 
and  Tapes  are  fungus  proof!  They  have  high  abrasion  resist¬ 
ance  and  low  moisture  absorption.  Their  finish  has  the  desir¬ 
able  malleability  of  wax  and  is  non-toxic  to  humans.  Samples 
gladly  sent  on  request. 


dependable  TKiHUiU^ 

RADIO  FILTERS 


— Saves  space  ! 

—115  V  ac/dc,  20  amp. 

— Excellent  attenuation 
— Feed  through  installation 
— Flange  mounting  bracket 
— Corrosion  &  fungus  resistant 
If  you  have  radio  interference 
problems,  write  or  wire  ns, 
TODAY ! 


IK^IN! 


New  Develop^" 


lectronic  equipmen 


for  E 


TIm  HMiMWay  i  B«tMI  Mfc.  C«..  SOO  Fifth  A««hm.  Nm  Voft  3S.  N.  V. 
SalM  OftKM;  Chicaio.  BoUm,  rhttoMphit.  St.  Imtt,  CMchHMU,  San 
Ftaacnca.  CkaiMta.  GtowMiMa.  Faraita  Afant:  limaf.  Hataay  Ca.,  hic., 
40  Waith  St..  Na«  Ya«h.  N.  V.  CaWa  AMrau:  THCCOTU 


HEMlNWAYi  BARTLETT 


MEETS 

ARMY,  NAVY, 

and 

CIVILIAN 

"SPECS" 


PHA^OR 


NULL 

METER 

MODEL  100A 


FOB  Na.  Vart.  N.  V. 

A  phasa  tansiliva  null  datactor  wharaln  nelta 

•nd  harmonic  voltaqat  are  affactivaly  eliminatad. 

•  For  uia  in  coniunction  with  bridge  and  po¬ 
tentiometer  circuits. 

•  Simplified  and  precise  laroing  of  synchro 
devices. 

a  Allows  separate  adjustment  of  phase  and 
magnitude  in  null  circuits. 

•  Eliminates  the  necessity  for  filttrs. 


SFECIFICATIONS 


Input  Imp^anca 

High  Gain.2  megohms  shunted  by  30  mmfd. 

Low  Gain_.2.S  megohms  shunted  by  IS  mmfd. 

Sensitivity _ 4  millivolts  off-scale  deflection 

Frequency  Range— 

30-10,000  cps  (Higher  ranges  eveilebla) 
Selectivity  .40  db.  down  on  all  noise  F  harmonics 
Reference  Input  Pow#r___„___.  10  milliwatts 

Maiimum  Input  Voltaga _ I2S  volts  RMS 

Peak  Input  Voltage - 400  volts 

Power  Supply _ _I0S-I2S  volts,  40  cps,  2S  watts 

Dimensions— ^gt.  V  in.,  Width  IS  in..  Depth  I  in. 
Weight - -I  .  I  I  II I  I  .  ,  -..IS  pounds 


INDUSTRIAL  TEST  EQUIPMENT  CO. 
55  EAST  11th  ST.,  N  Y.  3  -  Tel:  <iR.  3-4684 


Speeifieafhti  Coik 
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ANALYSIS  CELLS 


A  request  on  your  business 
letterhead  will  brjing  the 

VECO  DATA  BOOK 
describing  Thermistors,  their 
characteristics  and  applications. 


THERMISTORS 


Manufacturer'^  of 
*  Varistors 
'Comhustion  Analy/ei;^^ 
Teiiperalure  Sensing  Device: 
I- lei  lrr-nic  and  Thermal 

Tontrol  Instrument: 


Electrical  Connectlona 
Easily  Made 


New  Typa  Seal 
withstands  1000  psl 


A  new  type 
of  analysis 
cell  that  util> 
izes  extreme¬ 
ly  sensitive 
glass  coated 
VECO  THERMIS¬ 
TORS  for  analyzing 
and  reference  ele 
ments. 

Unaffected  by  corro¬ 
sive  gasses,  liquids, 
and  residues,  which 
quickly  throw  old  style 
open -wire  elements  out  of 
calibration,  these  VECO 
CELLS  are  adaptable  to  a  wide 
variety  of  uses,  and  combine 
simplicity  of  operation  with  a 
degree  of  efficiency  heretofore 
unobtainable. 


Temperature 
Compenaatinp 
Element  - 


Analyzing  Element 


Gas  Sampling 
.  Connection 


Reference 

Element 


Mounting  Hole 


H.  Hugh  WUlls 

energy  program  and  other  highly 
technical  and  secret  work  for  the 
Armed  Services.  Prior  to  that,  he 
was  vice-president  for  engineering 
and  product  development  of  Ever- 
sharp,  Inc.  During  World  War  II, 
Mr.  Willis  was  vice-president  of 
engineering  of  Sperry  Gyroscope 
Co.  and  a  member  of  the  radar  sec¬ 
tion  of  the  National  Defense  Re¬ 
search  Committee. 

Mr.  Place  declared  that  the  ap¬ 
pointment  of  Mr.  Willis  was  made 
“to  co-ordinate  within  the  corpora¬ 
tion’s  several  subsidiaries  the  im¬ 
portant  work  of  instrumentation, 
particularly  in  connection  with 
atomic  energy.” 


VECO  ANALYSIS  CELLSprovide 
new  efficiency  for  •  instrum«i- 
tation  •  gas  analysis  •  com¬ 
bustion  study  —  for  •  chemi¬ 
cal  research  •  hospital  and 
college  laboratories  •  food 
storage  protection'*—  cells 
designed  and  manufac¬ 
tured  to  your  specific 
requirements. 


VECO  THERMISTORS 
I  are  made  and  stocked  in 
a  wide  range  of  resistance 
values  -  or  can  be  produced 
in  quantity  to  your  exacting 
specifications. 

Approved  and  accepted  by 
Government  Agencies. 


CBS  Names  Three 
Project  Engineers 

Eebnard  M.  Dover,  Frank  J. 
Froehlich  and  Roger  Somerville 
have  been  appointed  project  engi¬ 
neers  at  CBS-Columbia,  it  was  an¬ 
nounced  by  L.  W.  Kay,  vice-presi¬ 
dent  of  engineering. 

Mr.  Dover  who  will  work  on  tv 
receivers  was  previously  head  of 
the  tuner  engineering  department 
of  Emerson  Radio.  He  also  served 
as  a  project  engineer  on  tv  receiv¬ 
ers  at  Loral  Electronics  and  as  a 
tv  receiver  development  engineer 
for  Viewftone  Radio. 

Mr.  Froehlich  who  will  work  on 
military  equipment  was  previously 
a  project  engineer  for  Sperry  Gyro¬ 
scope  working  on  special  electronic 
equipment  for  the  Air  Force.  As  a 
chief  radio  technician  in  the  Navy 
and  as  an  engineer  with  Hazeltine 
Electronics,  he  worked  on  radar 
equipment. 

Mr.  Somerville  who  has  been 
named  a  mechanical  project  engi- 


Victory's  staff  of  engineers  and 
physicists  are  ready  to  recommend 
the  proper  VECO  Thermistor  for  • 
vacuum  manometry  •  oscillator  stabili- 
zation  •  temperature  measurement  •  flow 
measurement  •  temperature  compensa¬ 
tion  •  .surge  protection  •  radar  power  meas¬ 
urement  •  volume  limiting  •  gas  analysis  - 
temperature  control  •  time  delay  •  voltage 
regulation,  as  well  as  for  any  other  new  or 
unusual  measurement  or  control  application. 
Write  today ! 


•  BEAD 

•  WASHER 
i*  DISC 

r*  ROD 
TYPES  ! 


iNGINeSRING  CORPORATION 

Springfield  Rood.  Union,  N.  J. 
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Wont  mort  informotion?  Ust  pMt  cord  on  lost  pOQ*- 
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PIPELINE  TO 
.PRECISION. 


SPECIFIC  I  PRODUCTS 

5864  HOLLYWOOD  BOULEVARD 
LOS  ANGELES  28.  CALIFORNIA  J 


CORD  AND  WIRE  CO. 


CMICAOO 


^  c/ia/tamr/- 

MEYERCORD  DECALS 
ii  FIRST  PLACE  AGAIN 
\  IN  1953! 


i  - —  -1*^  '*Ni-  •mlrJ2*»^JSS(r 

/  Ic*  \  tncAN  4MrN>«l«4  !•  «»• 

fw  W»t-  §  £Sl  1  «N RMiMat 

Awards  Made  for 
Outstanding  Merit 

and  Distinction  in  Production  of  Decaicomania  Lithography 

For  the  second  straixht  year  the  decal  you  bring  your  decal  transfer  prob* 

industry  has  been  invited  to  com*  lem  to  Meyercord  you  are  mre  you 

pete  in  the  Lithographers  National  will  receive  the  counsel  of  carefully 

Association  Awards  . . .  and  for  the  trained  and  experienced  people  . . . 

second  straight  year  we  proudly  backed  by  the  finest  and  most  com* 

acknowledge  the  winning  of  FIRST  plete  laboratory  and  production 

PLACE  by  The  Meyercord  Co.  facilities  available.  Count  on  Meyer* 

It  is  important  to  you  to  know  that  cord  fur  the  right  decal  for  every 

The  Meyercord  Co.  has  been  hon*  commercial  surface  and  finish, 

ored  by  expert  judges  recruited  from  Your  inquiry  is  invited — drop  us  a 

top  levels  of  the  graphic  arts.  When  line  and  tell  us  about  your  problem. 


Model  WWVR 


Designed  specificolly  to  conven¬ 
iently  receive  and  make  maximum 
use  of  all  the  Standard  Frequency 
Transmissions  of  WWV  without 
any  special  setup. 


Send  for  complete  specification* 


DEPT.  J-301.  S323  WEST  LAKE  STREET 
CHICAGO  44,  ILLINOIS 


'AVIATION 

APPLICATIONS 


The  contisleni  quality  standard  of 
Runzel  wire,  cord  and  cable  offers 
monufocturers  complete  assurance  of 
performonce.  Runzel  products  under¬ 
go  such  thorough  inspections  in  the 
process  of  their  monufocture  that 
flaws  ore  reduced  to  on  absolute 
minimum. 

Your  wire  needs  in  hook-up,  lead-in, 
shielded  wire  speoker  cords  and  oil 
types  of  insulated  wire  ore  available 
from  this  centrally  located  source. 
We  maintain  a  complete  engineering 
service-  Your  wiring  problems  are 
solicited.  For  their  scientific  solution, 
the  Runzel  Laboratory  provides  re¬ 
search  ossistonce. 


All  the  experience 
35  years  of 
transformer  build- 
now 

able  to  west  coast 

buyers  of  electronic  and  MIL-T-27  transformers 
thru  our  west  coast  engineering  laboratories. 
Adequate  facilities  for  designing  quality  trans¬ 
formers  are  available  on  your  requirements. 


ACME  ELECTRIC  CORPORATION 

MAIN  PLANT:  319  Water  Street  •  Cuba,  N.  Y. 

Wast  Coast  EngliMarlng  Loborotortas;  13TS  W.  Jaffarsaa  Blvd.  •  Las  Angalas,  Colli, 
la  Caaadoi  ACME  ELECTRIC  CORP.  LTD.  •  SO  North  Lino  Rd.  •  Toronto,  Ont. 
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Many 

products . . . 
One  Standard 


vf> 

^i> 


O 

ACCEIEROMITIRS 

Linear  Transmitting 


ANGULAt  TRANSMinERS 


Pitch,  Yaw,  Pitot  Static 


GYROS 

Free  •  Rate 
Vertical  •  Directional 


POTENTIOMETERS 

Low  Torque  •  Many 
types  and  resistance 


*Instrum€nt  Quality 


There  is  one  characteristic  common  to  all 
Ciannini  instruments — they  are  built  to 
rigid,  instrument-quality  standards.  They 
are  instruments  with  an  earned  reputation 
of  offering  the  utmost  in  mechanical  and 
electrical  fineness — resulting  from  outstand¬ 
ing  craftsmanship  and  rigorous  calibration, 
testing  and  inspection  procedures.  Your 
job  requirements  can  be  met  or  exceeded 
by  Giannini  IQ  instruments. 


F or  catalog  and  engineering  data 
on  these  and  other 

fine  instruments  write: 


PRESSURE  SWITCHES 
ibsolute  •  Differential 
Cage 


PRESSURE  TRANSMITTERS 
Absolute  •  Differential 
Gage  •  ( Resistance  type) 


STEPPING  POSITIONERS 
Intermittent  Rotary 
Power 


Giannini  ^ 


TEMPERATURE  DEVICES 

F or  high  or  low 
temperature 


PLANTS  AND  PEOPLE  (coatinued) 

neer  on  government  assignments 
was  previously  assigned  to  military 
equipment  design  for  Fairchild 
Recording,  Reeves  Instrument, 
Emerson  Radio  and  other  firms. 
He  hEis  been  associated  with  the  de¬ 
sign  and  development  of  Navy  Air 
Force  fire  control,  radar  and  guided 
missiles. 


Standard  Coil  Names 
Berne  Fisher 

The  appointment  of  Berne  Fisher 
as  director  of  engineering  for 
Standard  Coil  Products  Co.  was  an¬ 
nounced  by  Glen  E.  Swanson,  com¬ 
pany  president.  Mr.  Berne,  who 
holds  a  number  of  mechanical  and 
electrical  patents  relating  largely 
to  tv  equipment,  had  been  associ¬ 
ated  with  General  Instrument  Corp. 
for  the  past  18  years,  most  recently 
as  chief  engineer  and  production 
manager. 


•.  M.  OiANNINI  •  CO.,  INC.,  PASADBNA,  CALIPOHNIA,  BAST  ORANaC,  NSW  JCRSKY 
412  Want  WKW  IrNw—MmiI  Um  PmE  carS  m  iMt  pas*. 


Barn*  Fishar 


GE  Continues 
Warehouse  Growth 

Completion  of  a  $325,000  addition 
to  the  GE  electronic  tube  ware¬ 
house  and  Eastern  Regional  Tube 
Department  headquarters  at  Clif¬ 
ton,  N.  J.,  is  scheduled  for  mid- 
September,  Grady  L.  Roark,  mana¬ 
ger  of  marketing  for  the  depart¬ 
ment  announced. 

“A  greatly  increased  demand  in 
the  Eastern  region  for  GE  picture 
tubes,  both  as  original  equipment 
and  as  replacements,  is  the  basic 
reason  for  the  expansion,”  Mr. 
Roark  said. 

The  new  construction  will  add 
46,000  sq  ft  to  the  existing  50,000 
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C<  fi£L/i'fS 

SIG'NAIL 


ENGINEERING  O  MFC  CO 

Ib4  WEST  14  -ST  NFW  YOKK  II  NY 


up  to 

2400 

PER  HOUR 


Une  of  the  greatest  challenges  in  the  field  of  elec¬ 
tronics  is  the  designing  of  components  small  enough  and 
rugged  enough  for  today’s  and  tomorrow’s  “miracle”  ma¬ 
chines  and  equipment. 

The  engineers  of  the  Signal  Engineering  &  Mfg.  Co.,  al¬ 
ways  alert  to  this  challenge,  now  offer  the  new  Series  100 
Miniature  Relay  which  is  among  the  smallest  and  most  sen¬ 
sitive  of  the  double-pole  type.  It  maintains  high  precision 
under  varying  conditions  and  is  ideally  suited  to  such  equip¬ 
ment  as  military  guided  mi.ssile  controls  which  must  with¬ 
stand  extremes  of  shock,  vibration,  and  temperature. 

Writa  now  for  Bulittin  SR— 6 


Entineerinf 
Rtprasentatives 
fai  Principal  Cities. 


SCOPE  DOLLY 

Model  1 


WATCH  FOR 
ANNOUNCEMENT 
OF  A 

COMPLETELY 

NEW 

PRODUCT 


For  the  first  time  KAHLE  makes  avail¬ 
able  separately  the  index  mechanism 
(Model  2248)  with  or  without  chassis 
(Model  2144A)  which  is  capable  of 
indexing  at  2400  per  hour!  This  is  the 
heart  of  many  famous  machines  whose 
ruuedness.  precision  and  minimum 
maintenance  requirements  have  made 
KAHLE  a  leader  and  name  well  known 
throughout  the  world  in  electronics 
and  the  glass  industry. 

KAHLE’s  more  than  40  years  of  ex- 
perienM  have  perfected  these  units  — 
used  in  the  electronics  and  glass 
industries  in  such  applications  as  an¬ 
nealing,  fire  polishing,  sealing,  eU;.  w 
which  are  offered  for  installation  on 
your  own  tables  or  incorporated  in 
your  own  machines.  Index  mechanisms 
arc  available  with  8,  I  ft,  24,  3&,  32  and 
48  positions. 

Particulars  about  special  features  of 
the  indexing  chassis , . .  Dual-Motor 
Drive.  Timer-Index  Control,  Automatic 
Head  Stop,  Universal  Head  Recep¬ 
tacles,  etc. . . .  will  be  given  gladly. 

^ Write  KAHLE  today  for  complete  in¬ 
formation. 


Convenient  Height  and  Viewing  Angle 
Adjustable  to  Hold  Portable  Scopes 
Ball  Bearing  Swivel  Rubber  Tired  Casters 
Lightweight  Aluminum  Construction 
Recommended  by  Laboratories  Wherever  Used 

$35.00  F  O  B.  LouisrlBe.  Ky. 

Formerly  manufactured  by  UNIQUE  DEVICES 
Now  manutmeturea  and  soM  hy 


TECHNICAL  SERVICE  CORPORATION 

1404  W.  Market  Street 


Louisville  5,  Kentucky 


WIRI  FORMING 
SPICIALISTS 

Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 
PIX  MANUFAaURING  CO.,  Inc 
24A  Badford  S».  Nowork  3,  N.  J. 


PLANTS  AND  PEOPLE 


(cofltinued) 


sq  ft  of  floor  space  in  the  ware¬ 
house.  The  completed  total  of  96,- 
000  sq  ft  will  give  the  Clifton  build¬ 
ing  a  “neck-and-neck”  position  as 
the  world’s  largest  electronic  tube 
warehouse,  along  with  the  new  GE 
Chicago  tube  warehouse  recently 
opened. 

Expansion  of  the  Clifton  ware¬ 
house  will  enable  it  to  stock  more 
than  30,000  tv  picture  tubes.  The 
warehouse  inventory  also  includes 
two  million  tv  and  radio  receiving 
tubes  and  a  complete  line  of  indus¬ 
trial  and  transmitting  tubes. 

Besides  the  Clifton  and  Chicago 
warehouses,  the  GE  Tube  Depart¬ 
ment  is  constructing  a  new  25,000 
sq  ft  tube  warehouse  in  Ijos 
Angeles. 


in  current  electronic  trend 


■■“»**** 


IT&T  Merges  U.  S. 
Subsidiaries 

Stockholders  of  IT&T  voted  to 
merge  the  corporation’s  principal 
U.  S.  manufacturing  and  research 
subsidiaries  with  the  parent  com¬ 
pany.  The  companies  affected, 
which  now  become  IT&T  divisions, 
are :  Capehart-Farnsworth  Corp., 
The  Coolerator  Co.,  Federal  Tele¬ 
communications  Laboratories,  Fed¬ 
eral  Telephone  and  Radio  Corp. 
and  Kellogg  Sv.  itchboard  and  Sup¬ 
ply  Co. 


Fraser  Elected  Head 
Of  Astatic  Corp. 

George  B.  Fraser  was  elected  presi¬ 
dent  of  the  Astatic  Corp.  of  Con- 
neaut,  Ohio,  by  the  board  of 


Now,  through  the  use  of  tantalum,  new  high  standards 
of  electrolytic  capacitor  performance  are  available.  The 
tantalum  oxide  film  is  the  most  stable  dielectric,  chemi¬ 
cally  and  electrically,  yet  discovered.  As  a  result.  Tan¬ 
talum  Capacitors  offer  advantages  not  found  in  any  other 
electrolytic  type— long  life,  space  saving,  wide  temperature 
range,  excellent  frequency  characteristics,  no  shelf  aging, 
Tantalum  Capacitors  are  made  by 
Fansteel  and  other  leading  capacitor  man¬ 
ufacturers.  Ask  for  current  information  bul¬ 
letins  on  Fansteel  Tantalum  Capacitors. 


iTEEL  METALLURGICAL  CORPORATIO 


NORTH  CHICAOO.  ILLINOIS.  U.S.A. 

TsHUlum  Oipacilors.. .  DeptmiabU  Sme*  1930 
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SWEEPMA5TER 

Sweep  Frequency  Generators 
give  you  these 
outstanding  advantages . . . 


Envtiop*  is  the  same  as  that  indicated  by 
the  Internal  Monitor. 

•  A  simple  switching  operation  to  permit 
examinotion  of  either  Envelope  of  the  Swept 
Frequency  Signal. 

•  Durable,  compact,  lightweight  Output  and 
Detector  Probes,  either  of  which  can  be  de¬ 
tached  easily  and  replaced  by  cables  having 
standard  connectors. 


•  Frequency  Marker  with  an  accuracy  in-  Envelope  is  the  same  as  that  indicated  by  TP  A  lblCK^\PIUIBPC 

dependent  of  Sweep  Width.  Inserted  after  the  Internal  Monitor.  ■ 

external  detection,  it  eliminates  erroneous 

interpretation— eliminates  possibility  of  un-  •  A  simple  switching  operotion  to  permit  HERMETICALLY  SEALED 

dtsirobit  tronsient  distortion  or  limiting  oc-  oxominotion  of  oither  Envtiope  of  the  Swept , 

tions.  The  Morker  is  odjustoble  in  ompti-  Frequenqr  Signol.  t 

|!!lndent 'of  oHiVr  coihols*"*'  '*"*“'"*  '"***  •  Durable,  compact,  lightweight  Output  and  <  •  D«*lgn*d  tO  MIL*T-27 

pe  ae  T  or  or  e  co  os.  Detector  Probes,  either  of  which  con  be  de-  {  I  tpcciflcotions 

•  An  attenuator  whose  performance  is  free  tacked  easily  ond  replaced  by  cables  having  J 

of  Frequency,  assuring  you  that  the  Output  stondard  connectors.  ^ 

sMciricATioNS  ^  •  MII-T-27  standard  stoal 

1  ;  PF  OUTPUT  SWEEPWIDTfT  ,  !  I  CaS«S 

MODEL  CENTER  SO  eba  •  CONTINUOUS  I  FREQUENCY  j 

FREQUENCY  i  TERMINATION  ADJUSTMENT  i  MARKER  «  .  •  .  .  t  • 

- - - — , -  •  Ruggad  t«al«d  tarminals 

SM  I  too  KC  to  14  MC  I  1  voR  RMS  ISO  KC  to  14  MC  |  100  KC  to  14  MC  |  ** 

SM  n  soo  KC  to  SO  MC  i  o.<  veil  RMS  ISO  KC  to  SO  MC  {  soo  KC  to  SO  MC  |  •  Cora  and  coil  socuroly 

SM  Bi _ ‘  soo  KC  to  7s  MC  ' _ 0,1  voR RMS  I  ISO  KC  to  SO  MC  I  SOO  KC  to*7s  MC  :  |  anchorod  to 

FLATNESS:  Lest  then  I  DB  veriotjen  ever  maximum  swMpwidlb  range.  ]  mAuntlna  etude 

FREQUENCY  MARKER:  Engraved  celibraHon  accurate  to  ±2%.  j  nswumin^  eswwe 

HORIZONTAL  DEFLECTION:  A  40  cps  tine  wove  tinueusly  or  blanked  out  ter  et  each  40  cycle  | 

fxmMAL  DITKTO.,  rf  «.  »  Hiuh  vo.uum  lm|»r.*«ot«d 


SPECIFICATIONS 


MODEL 

CENTER 

FREQUENCY 

RF  OUTPUT 

SO  ohm* 
TERMINATION 

sweepwidth 

CONTINUOUS 

ADJUSTMENT 

FREQUENCY 

MARKER 

SM  1 

100  KC  to  14  MC 

1  vok  RMS 

ISO  KC  to  14  IvIC 

100  KC  to  14  MC 

SM  n 

SOO  KC  to  50  MC 

0.<  veil  RMS 

ISO  KC  to  SO  MC 

500  KC  to  50  MC  . 

SM  BI 

500  KC  to  75  MC 

0.1  veN  RMS 

150  KC  to  to  MC 

_5q0  KC  to’75  MC  ! 

BLANKING:  The  RF  signal  may  be  operated  cen-  volt  breakdown  copocity. 

*75  ohm  available  wbon  tpecUled 

MANUFACTURERS  ENGINEERINR  .&  EQUIPMENT  CORP. 

IS  Mill  Read  •  Hatbore,  Pa. 


For  broodcost  studio  master  control  and  monitor  switching  of 
audio  and  video  circuits  .  .  .  intercoms  .  .  .  telegraph 
.  .  .  computers  .  .  .  many  other  applications. 

Extreme  flexibility.  Fast  and  quiet  switching 
with  low  crosstolk  level,  nny  group  of  setups 
may  be  held  intoct  while  setting  up  others. 

Provision  for  spot  or  remote  control. 

Model  10X10 

Connects  ony  gf  t«n  cir¬ 
cuits  in  hgrisontol  plan* 
to  ony  of  ton  vorticoi. 


;  •  Fully  tMtud  and 

guarantood 

\  These  quality  standard  types  are 
readily  availabla  and  cover  a  wide 
range  of  epocificotiont,  tot  forth  in 
I  dotoii  in  a  now  catalog. 


CROSSBAR 

►  For  details  of 
this  truly 
superior  switch, 
write 


JAMES  CUNNINGHAM,  SON  &  CO.,  Inc.  dept.  e-«  Rochester  s,  new  york 


Biggest 

AUDIO 

and 

HI-FI 

Event  of 
the  Year! 


MMORAM^ 


1953 


Presented  by 


THE  AUDIO  FAIR  • 


Tha  annual  uvent  in  the  Audio  field  oi  utmox> 
interest  to  C^vernment  and  Military  Agencies.  Broadcast  Engineers. 
Recordists.  Sound-On-Film  Men.  Hobbyists.  High  Fidelity  Enthusiasts, 
and  Distributors  and  Dealers  oi  Audio  and  High  Fidelity  equipment. 
The  AUDIO  FAIR  is  the  largest  and  most  concentrated  exhibition  of 
Audio  Equipment  held  under  one  roof!  Every  up-to  the-minute  devel¬ 
opment  will  be  represented,  seen  and  heard. 

SrONSOIED 

Is  Invited  le  Affend  NO  ADMISSION  CHARGE 

ll  g  AUDIORAMA  is  presented  by  THE  AUDIO  FAIR 

Vy  HARRY  N.  REIZES.  Managing  Director.  87  W.  44  St.,  N.  Y. 


TIME:  ' 

0ct.14,1S,16,17| 

PLACE:  I  I 

Hotel  New  Yorker  * 
New  York  City  * 
Registration  On  * 
5th,  6th  I 
and  7th  Floors  ■ 


FERRANTI  ELECTRIC,  INC. 

a#  ReskeFeller  Rtoso  New  Torh  M,  N.  V. 
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Went  mors  infermatleut  Use  post  cerd  eo  tost  page. 
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with  brass  plates  and 


soldered  assenrblies 


rtinuou.  fine 

„d  variable  capaotora 

mbevriredmvn*^ 
,0  lunction  lot  the  Ule 

apacitor.  that  are 
■iuty  that  have 

‘ntlamou.lprmot.tto 

ntoduct  dense  vnU  roe< 

ittoclode.Hammatlttr 


certainty  that  they  wi 

of  the  equipment. 

Here  are  detcnptmM  oi 

^i^thewmeturdu^ 

H^marlundpart.^^ 

an  veara.  You  can  be  ^ 

the^toughestapecificatioi 


PLANTS  AND  PEOPLI  (cMNaiMd) 

directors,  following  the  annual 
shareholders  meeting. 

Mr.  Fraser  was  formerly  vice- 
president  and  general  manager.  He 
has  been  treasurer  since  he  joined 
the  company  in  1936  and  retains 
this  title  along  with  the  top  Astatic 
post. 

Previous  advancements  include 
assistant  general  manager  in  1944 
and  vice-president  and  general 
manager  in  1950. 

He  is  the  third  Astatic  president 
since  the  company  wu  established 
in  the  early  thirties.  Floyd  W. 
Woodworth,  one  of  the  founders, 
was  president  until  his  retirement 
in  1950. 


Andrew  Promotes 
Executives 

The  Andrew  Ck)RP.  recently  an¬ 
nounced  the  appointment  of  John  S. 
Brown  as  director  of  engineering. 
He  is  a  10-ycar  man  with  Andrew 
and  is  now  responsible  for  ail 
phases  of  its  engineering  and  de¬ 
velopment  program. 

The  company  also  announced  the 
appointment  of  Lawrence  R.  Krahe 
as  head  of  the  advance  development 
group.  He  is  responsible  for  the 
administration  of  this  group  at  the 
company’s  420  acre  antenna  de¬ 
velopment  center  located  at  Orland 
Park,  Ill. 

Robert  P,  Lamons,  formerly 
Eastern  regional  sales  engineer  for 
the  company,  has  been  appointed 
sales  manager  with  headquarters  in 
Chicago,  Illinois. 

Robert  C.  Bickel  who  managed 
the  Andrew  West  Coast  sales  affili¬ 
ate  has  been  named  to  succeed  Mr. 
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Want  man  iafarawHan?  Um  aa*t  caf4  l«t 
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1 


“INDUSTRIAL” 

for 

ELECTRONIC 

COMPONENTS 


rradtiM  watii— f»<  •Itctfonic  oMipoaMlt 
oiMi  eemMctuig  drricM  for  oil  yoar  noodt. 

•  ANODI  CONNICTORS 

•  IHTERLOCK  PLUGS 

•  LAMINATED  TURE  SOCKETS 

•  TERMINAL  STRIPS 

•  WIRED  ASSEMRLIES 

•  BAKELITE  STAMPINGS 

•  TERMINAL  BOARD  ASSEMBLIES 

- NEW  ITEMS - 

•  TUNER  STRIPS.  SOCKETS  aaS 
BRACKETS  far  UHF 

Oar  ntoRalao  dotlia  aiiS  proSactian  facllltlaa 
are  availoMt  far  Stvalafint  yaar  (paelal  ra> 
auiraaiaaU  taS  aaplieatloat.  Rapra- 
•aatativaa  la  priaelpal  citlaa  thraapk* 
aat  U.  S.  K  Call  ar  airlta  Itr  la^plaa 
aaS  lataraiatlaa.  ORaaaa  7-IISI. 


INDUSTRIAL  HARDWARE  Mft;.  Co.  Inc 

•  STRUT  •  NEW  YOfiK  13  N  Y 


NEW  Modal  220 

WIDE  BAND  D.C.  AMPLIFIER 

INPUT  IMPEDANCE:  I  Maoehai  thaafad  oppraa. 

20  aMaP  for  aach  tiaola-aadcd  ar  dlffaraatial  la* 
paf^  2  Ma|ahRN  shaaftd  approx.  10  aiaiE  for  paili- 

FREOUENCY  RESPONSE:  d.c.  to  100,000  cyclas 
withia  1  db.  6  db  d^a  at  200,000  cycbn 

MAXIMUM  GAIN:  100  ±  10%  for  boloRcad  or  aa. 
boloRcad  iapatp  or  ovtpota 

INPUT  ATTENUATORS:  100,  10  or  1  and  "off" 
poaitioai,  iadopoadoatly  la  aocb  cbaaaal 

DC  INPUT  CONNECTIONS:  Two  potH  for  posb- 
pull  or  diffcraatial,  oao  peit  coaaactad  to  groaad: 
for  siagle-aadad  ligaalf,  oHiar  iapat  is  dlseblod 
by  lattTag  attaaaater  to  "off"  positioa 

AC  INPUT  CONNECTIONS:  Arroagod  liko  DC  coa- 
nactioai;  signal  tarmlaols  coaaactad  to  DC  tor- 
miaoli  tbroagh  coapliag  condoaion 

OUTPUT  IMPEDANCE:  Approx.  2$0  Obmt  slngio- 
andod,  approx.  120  Ohms  posb-pall.  Minimuai  iMd 
rosistaaca;  250  Ohoit 

UNDISTORTED  OUTPUT:  20  yolta  or  S  Milliomporot 
(poak)  max. 

NOISE  AND  HUM:  Bolow  40  microvolts  rafarrod  to 

.  ...  ...  ...  .  ...  ...  A  prscisioR  iRsfniRiaHt  dssifRgd  for  usa 

MOUNTING:  Matal  cobinot,  t "  wida  by  E  bigh  ,  .. 

by  13"  doop  ot  0  prooRiplifiar  Ir  coRiURCtiON  wttb 

POWER  CONSUMPTION:  120  watta  from  115  volt  cariioda>ray  oscilloKopas.  vacwim  tuba 
50-M  cycio,  singloHibaso  a.e.  powor  lino.  vokmofars  Bad  oHwr  iRStmiiMRts. 

Wrfto  todsnr  For  dascriptiva  IHorotaira  on  tba  Partt  Modal  220  D.C.  AmpNFIar 
and  ofbor  prodsloN  laborotary  faMErsmtaiits. 

rURST  ELECTRONICS 

3322  W.  Lawrenco  Ave.,  Chicago  25,  Illinois 


Labortitory  inginmmring 

5"  OSCILLOSCOPE 

a  DC  smpliflers  to  4.S  me  with 
IT  millivolt  sensitivity, 
a  Cslibrating  voltoges,  trig* 
gered  swtep,  Z-axis  modula- 
tion,  light  shield  provided. 

•  Write  for  technical  details . . . 


THE  HICKOK  ELECTRICAL  INSTRUMENT  CO 


10S27  Dog  sat  Avo.  •  Oevaiowd  B,  ( 


^ 7iAC...O>t  Ttu, 

MOULDED  OR  FABRICATED 


Oft  ¥Oftm 


B  U  M  P I R  S  -  B  U  SHINGS 


II  I  .1  ill  s  o  t  I  \  (>r  r  1 1  111  i- 
plus  util  Ml  Ill'll  1 .1  h(  ir  .1  to  r  \ 
util  i.ii,i;uii i  riiii;  st  riui  is  .ii 
Mitir  iDinni.iiiil  ' 


\  I  I  -V  \  1  1 1  s  III  \v  I  out  pn  It  I  uai  s  i- 
.it.iliu;  IS  ti..\s  .IS. III. title  \\  rin-  lur  >i>ur 
lltll^.ltlllU 


ipS  lull. IS.  \l 


Atlantic  India  Rubber  Works,  inc. 


571  West  Polk  Street 


Chicago  7,  Illinois 


HArnson  7-8290 
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WmI  Mft  iRfRriRRtUfi?  Um  pMt  CM  m  I 


NEW  STEVENS  THERMOSTAT 


/ 


•  clos*  t•mp•ratur•  control 

•  cloon  mako  and  brook 

•  fast  rosponso 

Compactly  designed  for  use  in 
communications  equipment,  elec* 
tronic  devices  and  apparatus  de>. 
manding  a  high  degree  of  tempera* 
ture  subility,  Stevens  Type  C* 
thermostats  feature  an  electrically 
independent  bi*metal  that  responds 
only  to  heat  from  controlled  device. 

Typical  temperature  curve  at  left 
shows  how  this  construction  com* 
pletely  eliminates  artificial  cycling 
or  life-shortening  "jitters.”  Current 
flows  readily  through  stainless  steel 
or  alloy  contaa  spring  . . .  does  not 
pass  through  high  resistance  bi¬ 
metal.  Contacts  open  only  when  bi-metal  overcomes 
spring  pressure  and  friction  of  bi-metal  strip  against 
contact  spring  surface — for  a  clean,  positive  break. 

Components  are  perma¬ 
nently  riveted  to  dimen¬ 
sionally  stable  Alsimag  base 
to  further  insure  against 
erratic  operation.  Heavy- 
duty  silver  contacts  assure  long  life. 

Standard  and  hermetically  sealed  Stevens  Type  C 
thermostats  are  carefully  pre-calibrated  in  pots  simu* 
Inting  actual  service  conditions;  spot  life-tests  assure 
quality  control.  Specify  Stevens  Type  C  thermosuts 
for  closer  temperature  control — longer  life. 


Moiivfocfvrffff  compoRy,  lat, 

MANSrilLO,  OHIO 


STEVEIVS 


PIANTS  AND  PEOPLE  (continued) 


Lowrmic*  H.  Erahs 


Lamons  as  regional  sales  engineer. 
J.  F.  Moynihan  takes  Mr.  Bickel’s 
;  California  post. 

I  Peterson  Joins 
I  AMF  Engineering 

;  Arthur  V.  Peterson,  formerly 
I  with  the  Atomic  Energy  Commis- 
I  sion,  has  joined  the  staff  of  the 
I  vice-president  in  charge  of  engi- 
I  neering  of  American  Machine  & 
j  Foundry  Co.,  it  was  announced  by 
I  Morehead  Patterson,  AMF  board 
I  chairman  and  president, 
j  Mr.  Peterson,  who  spent  more 
I  than  10  years  in  the  U.  S.  atomic 
energy  program,  will  concentrate 
on  the  expansion  of  AMF's  activi¬ 
ties  in  the  atomic  energy  held, 
j  AMF  has  designed  and  developed 
I  specialized  electronic  and  mechan- 


Arthur  V.  Petmon 


WmE  (MTU  lafuriMtlMi?  Um  pMt  cord  m  hit  p«f». 
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ThiC  Vtclareen  Inslrumenl  Co 


CLEVELAND  M  OHIO 


3800  PERKINS  AVE 


ical  equipment  for  the  Savannah 
River  Project  and  other  atomic 
enern^  activities. 

For  the  past  six  months,  Mr. 
Peterson  has  served  as  a  consultant 
with  the  Weapons  Systems  Evalua¬ 
tion  Group  of  the  Department  of 
Defense.  He  became  associated 
with  the  AEG  as  a  civilian  in  1947 
when  it  replaced  the  Manhattan 
Ensrineer  District,  the  U.  S.  Army 
agency  responsible  for  the  atomic 
energy  program  up  to  that  time. 


Cover  tho  Range  from 
50  Vein  to  20,000  Volts, 


A  lingl*  veltag*  regulator  tube  may  readily 
replace  a  complex  and  expensive  regulating 
circuit.  Investigate  the  advantages  ef  a  re¬ 
liable,  long-life  Victereen  tube  *  for  voltage 
regulation  ef  power  supplies  *  as  voltage 
reference  for  control  ef  higher  currents  •  for 
voltage  limiting  to  prevent  circuit  overload¬ 
ing  •  in  voltage  adfustment  for  fine  control 
of  precision  power  supplies.  A  single  W  lube 
is  space  saving,  tee. 


RCA  Engineering 
Names  Herbs! 

Philip  J.  Hqlbst  has  been  named  to 
head  the  communications  engineer¬ 
ing  section  of  RCA  Victor’s  Engi¬ 
neering  Products  Department  and 
to  direct  engineering  design  and 
development  of  RCA  two-way  mo¬ 
bile  radio  communications  and 
microwave  equipment,  it  was  an¬ 
nounced  by  M.  C.  Batsel,  chief  engi¬ 
neer  of  the  department. 

Since  1961,  Mr.  Herbst  has  been 
technical  administrator  for  stand¬ 
ard  products  engineering  at  the 
Camden  plant.  His  most  recent 
assignment  has  been  in  connection 
with  equipment  for  the  transmis¬ 
sion  of  television  signals  and  multi¬ 
plex  communication  of  microwave 
relays. 

Mr.  Herbst  joined  the  research 
department  of  the  Victor  Talking 
Machine  Co.  in  1927.  Except  for 
several  years  as  a  research  engi¬ 
neer  with  GE  and  Farnsworth,  he 
has  been  active  in  RCA  Victor  ex¬ 
perimental  broadcast  work.  From 
1942  to  1946  he  served  in  RCA’s 
Princeton  Laboratories. 


Maximum  currwit  1000  uo 

Rugulotion 

1.5%  par  250  ua 


HI6H  VOLUGI 
RI6UUT0RS 

3000  !•  5000 
V«ln 


Maximum  Curront  250|ia 

Rogulation 

5*55  ua  it  1.5% 


Maximum  Curront  1 00  va 

Rogulalion 

5-55  ua  it  1.5% 


Maximum  Current  800  pa 

Regulation 

200-800  va  it  3.0% 


Maximum  Current  55  pa 

Regulation 

5-55  pa  it  3  V. 


DISTRIBUTORS 
AIU«e  leUI*  Cere-.  Cttkefe,  llllnea 
W.  D.  trill  Ce.,  odtlenU,  C^temle 
OUterU-trewn,  Dct  Melner,  lewe 
Herrlren  lewiement  Ce.,  Heetten,  Texet 
InUwtriel  •  llertrenirt  tweely.  Oellet,  Texet 
teUie  Sltedi  Cerp..  tetlen,  Metiettnrtitti 
teettieeitem  letUe  teepty  Ce..  telelpli,  Ne.  Cerellne 
Tenwirtel  teUle  Cerp.,  New  TeA  CHy,  New  Yerli 
W.  t  W.  Diilrilketinp  Ce.,  MempMt,  Tenneetee 


Knight  Named  Federal 
Transmitter  Head 

Appointment  of  Gordon  C.  Knight 
as  manager  of  the  Ixxli,  N.  J.  Tele¬ 
vision  Transmitter  Division  of 
Federal  Telecommunication  Lab¬ 
oratories  was  announced  by  the 
company.  He  succeeds  Martin 
Silver,  who  resigned  to  enter  the 
television  broadcasting  field. 

Mr.  Knight,  a.s3istant  to  the 
president  of  IT&T  since  August, 
1952,  will  be  responsible  for  the  de¬ 
velopment  and  production  of  the  di¬ 
vision’s  complete  television  line. 

Active  in  management  and  indus- 


WEST  COAST  REPRESENTATIVE 

CxrUn  InpbtMrlfip  Ce. 

Im  AnpxlM-Seii  Fteneixea,  CaNfami* 

EXPORT  DISTRIBUTOR 

Tarminal  RaOla  Carp.,  Naw  Yarh  CUy,  Ntw  Yaiti 
CaMa  niMtAMO 
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Wear  owra  iatanaollaa?  Um  pett  card  os  lest  pet*. 
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PLANTS  AND  PEOPLI 


(CMiHlIMd) 


Gordon  C.  Kniqhl 


WMt  MMt  klfMIMtieil?  Um  pMt  Mr4  Wl  iMt  »Off«. 
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PANORAMIC 

MODEL 

G-3 

For  Research, 

Development 

and 

Production 

Test 

Applications 

Froquoncy  Covoraqo: 

2KC  to  lOOKC 
Contor  Froquoncy: 

Voriobto  ond  colibrated  b«- 
twMO  2KC  ond  200KC 

SwoopwMrilt 

Vorlobk  and  colibnitnd  from 
2fiOKC  down  to  OKC.  Soloctcd 
■wotpwidtb  rtnMini  constant 
os  cantor  frooooncy  is  varied. 

Amplitudo  Scolo: 

Linoor  or  two  docodo  -vbmh 
log. 

Ampiitudo  range  SOdb  ~ 

everaii. 

Swoop  Roto: 

6.7  c.p.s. 

Voltogo  Output: 

2.S  voits,  fiat  to  ±  1.S  db 
Intomol  Sourco 
Impodonco: 

600  obms 

Output  Attonuotion: 

Toggie  switch  operated,  75 
db  with  steps  of  40  db,  20 
db,  10  db  and  5  db. 


//^  '  X 

ipmiMit 

I  luow  MomicTS,  me. 


Used  as  an  adjanct  to  the  Model  SB-7 
Panoramic  Ultrasonic  Analyser  the  G-3 
permits  simple  rapid  visual  inspection  of 
amplitude  versus  frequency  characteris¬ 
tics  of  networks  and  devices  between  2KC 
and  300KC. 

The  combination,  a  complete  package, 
serves  as  a  frequency  sweep  source  and 
synchronous  selective  detector  which  in¬ 
sures  indications  of  fundamental  re¬ 
sponses  only. 

Direct  readings  of  frequency,  amplitude, 
sweepwidth  and  center  frequency  are  avail- 
'  able  from  the  calibrated  dials  and  screen  of 
the  SB-7  Panoramic  Ultrasonic  Analyser. 


Our  complete  lino  of  equipment  will  bo  demonstrated 
at  the  Electronics  Conference  Booth  #116. 

Write  tor  complete  information,  prico  end  dolivery 

10  SOUTH  SECOND  AVENUE, 

MOUNT  VERNON,  NEW  YORK 


The  appointment  of  Robert  Erick¬ 
son,  vice-president  of  Daystrom 
Instrument  Division  to  vice-presi¬ 
dent  and  assistant  to  the  president 
of  the  parent  company,  Daystrom, 
Inc.,  was  made  by  the  board  of 
directors. 

In  his  new  position,  Mr.  Erickson 
reports  directly  to  Thomas  Roy 
Jones,  president.  He  will  be  re¬ 
sponsible  for  working  with  the 
executives  of  the  subsidiary  com¬ 
panies  in  exploring  products  and 
fields  for  company  expansions. 

Plans  were  also  announced  for  a 
new  department  of  research  and 
development  by  the  chief  engineer 
of  the  Daystrom  Instrument  Divi¬ 
sion,  Nelson  H.  Mageoch.  The 
initial  project  for  the  new  depart¬ 
ment  is  the  development  of  an  amp¬ 
lifier  for  gun  fire  control  equipment, 
which  will  use  transistors  and 
magnetic  amplifiers  in.stead  of 
vacuum  tubes. 

The  company  recently  received 
the  Navy’s  stamp  of  approval  on 
Daystrom’s  first  Mark  56  gunfire 
control  system.  In  addition  to  the 
acceptance  of  the  first  unit.  Chief 
of  the  Navy’s  Bureau  of  Ordinance, 
Rear  Admiral  M.  F,  Schoffel,  cited 
Daystrom  Instrument  for  meeting 
its  schedule  on  time.  The  Navy 
pointed  out  that  the  completion 


trial  relations  since  1941,  Mr. 
Knight  was  formerly  associated 
with  IT&T’s  subsidiary,  Capehart- 
Farnsworth  Corp.,  serving  succes¬ 
sively  as  assistant  to  the  president, 
division  manager  of  research  and 
development,  and  operations  man¬ 
ager  of  the  commercial  products 
division. 


Daystrom  Makes 
New  Moves 


_  theAwt 
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A.C.  D.C.  SETS 
LPHONOGAPHS  J 


COSMIC  RADIO  CORPORAIION 

853  Whittier  St.,  Bronx,  N. 
Phone  LUdlow  9-3360 


Series  3S0 


mm  RfS'fflficH  s  ofvaoPRiffii  associahs  hcoRPOfuio 


(I1IO(OIAJ{1D  yORH 

garden  CtTY  3-3570 


lirinuil  66  fllAIO  SIAPfl 

Subtidiory  of  PIERLESS  INSTRUMENT  CO..  INC 


15  BEEKMAN  ST..  N.  Y.  38.  N.  Y. 
worth  2-2044  and  COrtlondt  7-0470 


HIGH-FREQUENCY  PULSE  GENERATOR  Modol  570 


PmIm  Ra^  Rata!  200  to  200,000  cyclat/MC. 
in  thTM  docodo  rortgaa,  from  on  bitamol 
oacillotor.  AAoy  olao  ba  trigo«rad  from 
on  axtamal  tourca. 

Oatpat  Paba:  Haight  0  to  ISO  V;  width  OA 
to  30  pa.  Phoiaabla  ±  2.S  im  with  raapact 
to  tha  synch  output  putaa. 

Palailtyt  Poaitiva  or  Nagotlva. 

laipadaaca;  Constant  at  600  ahma. 

AttaaaaHoa  Caatrah  Coorsa  (6-db  stags), 
and  FIna  (0  to  8-db). 

Moxhaaai  Daty  Cyala:  S0%. 


AAork  your  own  lymbolt,  numbart, 
lattaring,  on  your  small  parts,  tools,  idan- 
liflcotion  and  noma  plotas  .  .  .  aasily, 
simply,  quickly  .  .  .  tracing  from  a  mostar 
with  tha  GREEN  ENGRAVER. 

Widaly  usad  in  slactronic  and  plas¬ 
tic  Balds,  in  mochina  tool  shops  and 
wharavar  parmonant  morking  is  naadad. 
Tha  GREEN  ENGRAVER  angrovas  squally 
wall  on  mstols,  plastic,  wood,  hard  rub- 
bar  and  gloss. 

Foct-Bllad  foldar  on  raquasi  .  .  . 
showing  how  aconomiss  in  costs,  labor 
and  tima  ora  ochiavad  with  tha  GREEN 
ENGRAVER. 

ar'  Routs  ar^Modals  a'^Profllasa^  Engrovas 
Etching  ottachmant  and  othar  spaciol  aquip- 
mant  for  industrial  usas  ara  avoilobls.  ^ 


I  570  High-Fraqaaaev  Ptrfis  Gaaarotor  la  dasifasd  ta  pravida  a 
tariabla  fraaaaacy  passaa  ar  sqoora  waaas  saltaMa  for  drmng  Ugb- 
Btars,  ebacaing  wids  bwd  ompUflaft,  wsdalatlaa  Mystraiis,  and 
trt^rtag  atfear  alictiaiik  circoils.  It  b  oa  afl  haid-taba  oalt, 
far  laag,  troabla-fraa  agasatlsa.  Tba  two  iAR6  aatpot  tubas  can 
Watts  sf  aasraga  pawar,  and  ad  pawar  sapplias  ara  rsgalatad.  A 
aras  low  ambiaat  tanigswtatas  for  oH  coosposants.  Cb^  baadlas 
id  for  assy  portobllih^  and  aH  campanaats  ara  raadlly  occaatiMa  if 
sold  ba  aaeassary.  1lM  ogolpmaBt  Is  coasaraathraly  dasigasd  to 


Manson  Laboratories 


Industrial  Caalrsl  Dovicos  — 
Eloctronic  sad 
Elsctia-Machoalcal  Insirumonts 


363  PUTNAM  AVE.,  CAMBRIDGE,  MASS. 
Visit  us:  Notional  Instrumont  Exhibit,  Booth  262 


aiCTtONICS 


E  and  H  BENDS.  .ELECT  R  O  FO  R  M  E  D  BENol 
AVAILABLE  UPON  REQUEST  •  V  S  W  R  LESsI 
THAN  1  OS  •  SILVER  ond  RHODIUM  PLATED  | 

Itie  OAflOA  line  I 

;  •  VW  ✓* 

iN<  1 

Frequency  M<tor%.  Atten-  1 

1  o  >  '  V  ^  v* 

uator«,  Detectors,  Miier\,  I 

-  •  ♦  » 

Loborotory  Test  Equip*  1 

ment,  Hi  Power  tmpe*  I 

donee  Meters  1 

Cu\tom  built  Electronic  I 

1  priCRS  ••  ftib 

1  atliar  Narrfa  %drig»  an^ 

ond  Micro  wave  Equip-  I 

1  Models 

_ t  ..  ..J 

nenti  Thot  Perform  Superbly 
and  Lotfinqly  in  Airborne  and 
Ground  Applications 


IL^AUKEE 


TRANSFORMERS 


AUDIO,  POWER.  PULSE  TRANSFORMERS 
REACTORS —  FILTER  NETWORKS 

CiMtom  inflwrnd  te  riflM  MIL  T-27 
_ f vrmiint  end  cnimfclol  roqiilfwinH. _ 


Want  More  IntannaHMi?  Uw  po«l  card  on  last  pafc. 


John  R.  Gonaaoliabar 
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marks  one  of  the  greatest  transfers 
of  engineering  information  in  the 
history  of  Navy  contrEicts.  Pre¬ 
viously,  the  system  had  iteen  manu¬ 
factured  by  GE.  Daystrom  began 
the  contract  in  1961  with  26,000 
blue  prints  furnished  by  GE  and 
starting  from  scratch,  completed 
the  first  unit  last  June. 


I 

Tannoy  Plans 
Canadian  Company 

In  a  move  to  expand  its  methods  of 
distribution  in  North  America, 
Tannoy,  Ltd.  plans  to  form  a  com¬ 
pany  to  operate  in  Canada.  The 
I  English  company,  which  specializes 
I  in  the  held  of  acoustic  engineering, 
I  has  completed  installations  in  the 
I  Houses  of  Parliament  of  England 
I  and  Canada,  in  the  United  Nations 
I  Headquarters  and  for  the  recent 
J  Coronation  of  Queen,  Elizabeth  II. 
;  It  is  expected  that  the  new  Cana- 
;  dian  company  will  be  in  operation 
;  shortly. 


I  Ganzenhuber  Joins 
I  Hughey  &  Phillips 

I  John  H.  Ganzenhuber  has  been 
I  elected  "vice-president  and  general 
1  manager  of  Hughey  &  Phillips, 
1  tower  lighting  division,  with  head- 
!  quarters  at  the  company’s  Burbank, 
j  Calif,  plant.  He  recently  resigned 
j  as  manager  of  the  government  con- 
I  tracts  division  of  Hoffman  Labora- 
:  tories. 

,  He  has  been  associated  with 
;  Standard  Electronics  Corp.  as  vice- 
I  president  and  with  Western  Elec- 
j  trie  Co.  as  manager  of  broadcast 
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sales  and  assistant  manasrer  of 
government  sales. 

Mr.  Ganzenhuber,  in  addition  to 
assuming  management  of  engineer¬ 
ing  and  production  of  the  tower 
lighting  division,  will  supervise 
new  product  development.  Accord¬ 
ing  to  M.  S.  Phillips,  president,  the 
company  will  undertake  to  expand 
into  allied  fields,  as  well  as  further 
develop  its  present  line  of  tower 
lighting  specialties  and  electronic 
controls. 


Raytheon  Names  Three 
Assistant  Vice-Presidents 

C,  R.  Hammond  and  O.  P.  Sus- 
MEYAN,  have  been  named  assistant 
vice-presidents  of  Raytheon’s  Re¬ 
ceiving  Tube  Division,  and  W.  M. 
Thompson  has  been  appointed  an 
assistant  vice-president  of  the 
Power  Tube  Division. 

Mr.  Hammond  was  with  the  Ken- 
Rad  Tube  Co.  from  1933  to  1945, 
when  he  joined  Raytheon.  Since 
that  time  he  has  served  with  the 
receiving  tube  division  in  various 
sales  capacities  and  since  1950  as 
equipment  sales  manager. 

Mr.  Susmeyan  was  associated 
with  the  Champion  Lamp  Co.  from 
1928  to  1940.  He  then  joined  RCA 
Victor  Tube  Department  leaving 
in  1942  to  join  Raytheon’s  receiving 
tube  division.  In  1950  he  was 
named  plant  manager.  In  his  new 
position  he  will  also  manage  re¬ 
ceiving  tube  manufacturing. 

Mr.  Thompson  who  has  been'  with 
Raytheon  for  nearly  24  years 
started  out  as  an  office  sale  engi¬ 
neer  and  for  many  years  directed 
purchasing  of  the  Receiving  and 
Power  Tube  divisions.  One  of  the 
first  organizers  of  the  Power  Tube 
Division,  he  is  now  responsible  for 
all  of  the  division’s  manufacturing 
operations. 


ENGRAVED  VmyM*  IS  AOD-fROOF 

Acid  etching  inks,  used  for  permanent 
stamping  on  metal  and  all  non-porous 
surfaces  will  eat  away  at  rubber. 

Vinylite  resists  this  action — gives 
longer  life  by  far! 

ENGRAVED  VmyG*  STAMPING 
GIVES  RAZOR-SHARP  V  V 

IMPRESSIONS  EVERY  TIME 

Opaque  inks  will  clog  shallow 
rubber  stamp  faces  rapidly.  Our  \  ^ 

deep-mpided  engraved  VINYLITE  \ 
stamp  faces  have  more  than  three 
times  the  depth  of  ordinary  rubber  stamps. 

Markings  always  remain  super  sharp 
.  .  .  an  important  advantage  since  this 
mark  is  a  permanent  record  of  your 
inspector's  approval. 

ENGRAVED  VnyOto  HAS  CUSHION¬ 
LIKE  RESaiENCE 

Our  VINYLITE  molding  process  includes 
a  timed  curing  that  imparts  to  this 
versatile  plastic  all  the  elasticity  of 
rubber.  Resilient  VINYLITE  resists 
abrasive  action,  conforms  to  irregular 
surfaces  .  .  .  and  lasts  much  longer! 

Engraved  Vinylite  stantp  faces  are 
adaptable  to  any  marking  device,  jr 
They  can  be  used  to  stamp  on 
every  surface,  metal,  wood, 
fabric,  paper,  plastic,  etc.  ’the  dueo-pocket  stamp 


Soma  of  llta  many 
induHrla*  now  wNne 
ENGRAVED  Vinylifa  STAMPS 

AVIATION 

ElECTEICAl 

ElECTEONICS 

PLASTICS 

POTTERY  &  CHINA 
PACKAGING 


Teletronics  Makes 
Expansion  Moves 

Teletronics  Laboratory  has  re¬ 
cently  completed  construction  of  a 
new  engineering  building  located 
adjacent  to  the  manufacturing 
plant  in  Westbury,  L.  I.,  N.  Y.  The 
new  building  provides  facilities 
for  offices,  laboratories  and  draft¬ 
ing  department. 

Charles  W.  Barbour,  Jr.  has  re- 


I  KRENGEl  MANUFACTURING  CO  ,  INC.  Tel  CO  7  5714 
■  227  Potion  St  ,  New  YofE  7.  N  V 

I  NAM6 . . *  . 

IP/eosa  check  the  following 
FIttE  Vinytite  Sample 
■  i  Aict  lilt  l_J 

*  FIme  hove  ntirnan  coll  |  | 

I  far  appoow-enr  I _ I 
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cently  been  appointed  assistant 
chief  engineer  of  the  company.  Mr. 
Barbour,  who  joined  Teletronics 
in  April,  1962,  was  formerly  in 
charge  of  the  radar  development 
section,  electronics  department  of 
the  Glenn  L.  Martin  Co.  During 
World  War  II  he  was  radar  project 
engineer  for  the  Submarine  Signal 
Co. 


For  oscilloscopic 
presentation  of  transistor 

THIEE  FAMIUES  OF  chorocteristic  curves. 

CUEVES  DISPLAYED-  FfATURIS 


For  felat  ceatact 
PNf  laactiaa 
NPN  laactiaa 
Traasittar 


a  Entirely  electronic  operation. 

a  No  blankin/;  —  trace  and  retrace  of  each  curve  shown, 
a  Choice  of  common-base  or  common-emitter  connection, 
a  Collector  swept  with  triangular  volta>re  waveform, 
a  Two  sweep  rates  provided:  250  cps.  (4  millisec.  per 
curve)  and  25  cps.  (40  millisec.  per  curve), 
a  Choice  of  collector  voltage  polarity, 
a  Choice  of  input  current-staircase  polarity, 
a  One  to  8  curves  per  family. 

a  Internally  generated  signal  for  calibrating  oscilloscope 
display. 

a  Plug-in  transistor  senkets. 

ADVANTAGES 

1.  250  cps.  collector  sweep  provides  flicker-free  displays 

for  point-contact  transistors,  and  for  junction  tran¬ 
sistors  in  the  common-base  connection. 

2.  25  cps.  collector  sweep  permits  tracing  curves  of  junc¬ 

tion  transistors  in  the  common-emitter  connection. 

3.  Availability  of  two  sweep  speeds  allows  double  check 

on  curve  splitting  and  anomalies. 

4.  Triangular  collector  voltage  maintains  traces  of  uni¬ 

form  intensity  for  easy  viewing  or  photographic 
recording. 

5.  hii  display  permits  the  determination  of  r,,  for  junc¬ 

tion  transistors. 

SPECIFICATIONS 

Traaslator  types  occeiRModated:  Point-contact,  PNP 
junction,  and  NPN  junction. 

Displays:  ra  (V^  vs.  I,.;  I|„  constant) 
rii  (V,„  vs.  I,;  I,„  constant) 
ha  (V,„  VS.  V..;  I,„  constant) 

Test  Caaaactioas:  Common-base,  common-emitter, 
lapat  Carraat:  Staircase  waveform.  Number  of  steps 
adjustable  from  1  to  8.  Selection  of  current  step  incre¬ 
ments  as  follows:  1,  5,  10,  50,  100,  500  and  1000 
microamperes.  Choice  of  polarity. 

Callactar  Valtapa:  Triangular  waveform,  continuously 
variable  from  0  -  50  volts  peak.  Selection  of  repetition 
rate:  250  cps.  or  25  cps.  Choice  of  polarity. 

Aailllary  l4|BlpaiaBf  Ra^alrad:  A  good  quality  oscil¬ 
loscope,  preferable  direct  coupled,  with  at  least  100  keps. 
bandwidth  and  a  minimum  sensitivity  of  50  millivolts 
rms.  per  inch  in  both  amplifiers. 

IdMBflMg:  Supplied  in  cabinet  or  ready  for  rack-mount¬ 
ing  in  standard  19"  rack. 

Fialah:  Gray'baked  enamel. 

F«w«r  RB^alrBaiBafs:  115  volts  AC;  50-60  cycles; 
200  watts.  IFrite  for  free  Bulletin 


D.EA 

me'. 

Dunn  Engineering  Associates  ihc. 

^  1  I  Windsor  Street'  Conibndge,  Mossochus'etts 

Pacific  Mercury  PIaii8 
New  Facility 

Pacific  Mercury  Television  Man¬ 
ufacturing  CORP.  plans  to  start 
construction  on  a  new  121,000  sq  ft 
manufacturing,  engineering  and 
office  facility,  to  be  ready  for  occu¬ 
pancy  the  end  of  the  year.  It  will 
be  the  first  step  in  a  four-year  pro¬ 
gram  scheduled  to  provide  the  com¬ 
pany  with  350,000  sq  ft  of  plant  on 
a  40-acre  site. 

Eventually  all  Pacific  Mercury 
I  operations  will  be  consolidated  on 
'  the  new  site,  including  the  research 
center  recently  moved  from  Santa 
Barbara,  Calif,  to  the  company’s 
present  Van  Nuys  plant. 

Jensen  Elected  Head 
I  Of  Trade  Group 

j  Karl  W.  Jensen,  vice-president  of 
I  Jensen  Industries  of  Chicago  was 
I  elected  chairman  of  the  Association 
;  of  Electronic  Parts  &  Equipment 
Manufacturers,  trade  association  of 
120  midwest  firms.  He  succeeds 
I  F.  F,  Florsheim  of  Columbia  Wire 
;  and  Supply  Co. 

Theodore  Rossman,  general  man- 
i  ager  of  Pentron  Corp.,  Chicago, 
was  elected  vice-chairman,  the 
position  formerly  held  by  Mr. 
Jensen. 

Helen  Staniland  Quam,  distribu- 
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Magnetic  Impulse 
‘  Counter 


Sorry/ /I.  W,  Haydon  Company 
Can*t  Help  Your  Timing  Here. 

‘  Only  a  “pro”  and  practice  can  straighten 
you  out!  ^ 

But  _  _  _  ^ 

We  are  the  “pro’s”  for  precision  timing. 
Come  to  us  with  these  timing  problems. 
You’ll  find  that  we  have  solved  more 
complex  A.C.  and  D.C.  timing  problems 

•  than  just  about  anybody  else.  Maybe  we 
have  already  solved  yours.  It  costs  you 

•  nothing  to  find  out.  Write  for  catalog. 


Q  Uniform  D»ptiiaebU  iMpaitM 
Q  kcapHwtel  Collbroliwi  StoMlWy 
□  laboratory  ar«4  Indoitry-erovod 
PorformaiKo 

For  precision  sound  measurements! 
For  nigh  quality  recordiiw !  Proved 
by  sixteen  years  of  reliable  use  by 
Industry.  Fully  satisfies  tbe  most 
exacting  requirements  of  Labora¬ 
tories  for  reliability,  subility  and 
accuracy.  Send  for  full  informa¬ 
tion  today — NOW! 


That's  What  Production  Engineers  Say 
about  DAIVO  COILS 

And,  iff  no  occidont,  of  conns.  Tho  Dono  ripid  policy  of  ottontivo  tostiofl  ond 
inipcctino  ovrry  coil  in  oil  vital  ilogct  of  prsdoctisn  oaorontooi  porfset  porfonoonco. 
Soorf  Mt  lomplot  or  ipociWcotfoos  wM  enoomy  roqalroiiients  for  oar 
rocommowrfoSfoa.  No  oMIpatioar 

•  fono  Woond  ^ 

•  Popor  Soctioo  ^  AX  ■  ■  ■■ 

•  Aoototo  lobbin 

i  the  daho  electric  ci 


SisMlc !  SavM  Spoct !  Sovot  Money  I  .  .  . 
Vide  iMlicatioo  to  many  field*— fton 
induatnal  control  to  any  ayaem  wbare 
trains  of  impulse*,  such  as  peoerated  by  a 
ttlenhon*  dial,  arc  counted.  Your  letter- 
bead  will  bring  full  particular*. 

Write  now ! 


FREQUENCY  RANGE  .D.C.-3000  Me. 

AHENUATION . 2-60  db. 

VSWR,  D.C.-1500  Me  . . .«  1.10  max. 
VSWR,  1500-3000  Me...  1.15  max. 

IMPEDANCE . 50  or  75  ohms. 

POWER  INPUT . Ono  watt  max. 

PRICE  $20.00-330.00 
Write  for  compfoto  catalog 

Pboiia:  South  Oruupo  2-7423 


pfcoM  tornsInHiit  o^pmaw*  for  IMicro- 
wavo  ty stems,  cbodi  wHb  Kellogg— thsp- 
down  and  dial  Soleitive  Colllag  lipiip- 
meat  Sigoalllag  Oscllinters  Hybrid  Ter- 
mlnatl  ens  —  Strep  Atteaeater s — line  and 
Patcblng  Jodis — Jock  fieldt. 


Keuau 
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lotemotiaoal  Tolophone  ond  Telegreph  Corporotion 
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Wrilt  today  ftr  infrnimmtian  on  looming  yatw  $at  eaM*  wiikthit  FOCOMAG. 


HEPPNER 

MANUFACTUIIING  COMPANY 

KmX  Uh*.  miMt*  (BO  MIIm  NorthwMt  o(  Cttleaoo) 

Wwiiw  mti 

SPECIAIISTS  IN  ELCCTR0  MA6NETIC  DEVICES 
426  .  Wmt  awn  latariMtioii? 


RcprMtnUtivn:  J.  K»mI« 

80  E.  «2nd  St..  N#w  YoA  IT.  N.  Y. 

Jamw  C.  HKMlawMtli 
MB  RIchty  Av*..  W.  Collingtwood.  N.  J. 

Ralakltaff*/ 

R.  R.  I.  U.  S.  27,  ColdMtcf  Rd., 

Ft.  Wayn*  3,  Indiana 

Irv.  M.  Caahnaa  Co. 

40S  So.  Alvarado  St.  lot  Angalaa,  CalH., 


pact  caH  M  lut  »•••. 


the  most  economical  way 
to  FOCUS  a  TV  tube 


the  original  Focomag 


,  tor  sales  mana^rer  of  Quam-Nichois 
i  Co.,  was  reelected  treasurer  of  the 
!  association  for  her  sixteenth  annual 
■  term,  and  K.  C.  Prince  was  re¬ 
named  executive  secretary. 

Mr.  Jensen  was  also  named  EP& 

I  EM  representative  on  the  board  of 
directors  of  the  Radio  Parts  & 
Electronic  Equipment  Shows 
through  which  the  association  co¬ 
sponsors  the  annual  Electronic 
i  Parts  Show  with  four  other  trade 
!  groups.  Jensen  succeeds  C.  A. 
'  Hansen  of  Jensen  on  the  board. 


CUTS  RECEIVER  COSTS  BY  EUJ^NATING 
CENTERING  AND  FOCUSING  ^fftlSTATS. 
Also  lowers  cost  of  power  transformer.  Peh|0et^  focuses 
27",  21"  and  all  smaller  tubes  having  malfnetic  deflection. 
Highly  efficient  ring  magnet  uses  only  i  ez.  Alnico  P.  M. 
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Pictan-poditioaiag  lerw.  Yon  dpeeifp  moanting  arrangewtit. 
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Brady  Named  Head  Of 
Ferroxcube  Research 


Appointment  of  L.  J.  Brady  as  di- 
;  rector  of  research  of  the  Ferrox- 
;  cube  Corp.  of  America  of  Sauger- 
I  ties,  N.  Y.  has  been  announced  by 
j  W.  W.  Stifler,  Jr.,  general  man- 
*  ager.  Dr.  Brady  will  head  up  an 
i  expanded  research  and  develop- 
'  ment  program  on  both  Ferroxcube 
ferrite  materials  and  Magnadure 
non-metallic  permanent  magnetic 
materials. 

He  was  formerly  assistant  man¬ 
ager  of  the  process  development 
department  of  the  General  Aniline 
and  Film  Corp.  He  was  previously 
!  head  of  the  technical  service  for 
the  Air  Reduction  Co.  and  in 
charge  of  their  research  analytical 
and  physics  laboratories. 


Cook  Names  Killian 
Pnhlications  Director 


J.  Robert  Downing,  director  of  the 
Cook  Research  Laboratories,  Chi¬ 
cago,  announced  the  appointment 


NO  HARMFUL  EXTERNAL  FIELD.  Ring  magnet 
is  completely  enclosed  by  the  extcrital  shunt  (an  csriginal 
Heppner  design).  This  prevents  die  leakage  field  from 
having  any  magnetic  effec^  'dn  other  components. 
Uniform  field  produced  by  rmg  magnet. 
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of  Leo  G.  Killian  as  director  of 
technical  publications. 

Since  coming  to  Cook  Labs  in 
1947,  Mr.  Killian  has  been  in 
charge  of  the  preparation  of  techni* 
cal  reports,  overall  project  liaison 
and  contract  co-ordination.  Imme¬ 
diately  preceding  his  work  with 
Cx>ok,  he  was  head  planning  engi¬ 
neer  for  Raytheon’s  Chicago  Broad¬ 
cast  Elquipment  Division.  He  spent 
over  ten  years  in  engineering  de¬ 
sign,  research  and  development 
with  Hazeltine,  Kellogg,  Bell  and 
Howell  and  Scott  Radio. 

In  his  new  position,  Mr.  Killian 
will  be  in  charge  of  all  technical  re¬ 
ports,  engineering  proposals,  tech¬ 
nical  manuals,  technical  standards 
and  publications  relating  directly 
to  Cook  Lab’s  products  and  re¬ 
search  work. 


>resenting 


Remote  Controikd 
Closed  Circuit 

TV  CAMIRA 


Ceramics  Forms 
New  Department 


AMAZINGLY  compact  camera,  and  ingenious 
control  unit . . .  hooked  into  any  three  channels 
of  standard  TV  receiver,  and  plugged  into  AC 
outlet,  these  two  precision-engineered  equip¬ 
ments  serve  as  closed-circuit  television  chain 
providing  excellent  results  at  remarkably  little 
expense! 

Compact,  portable,  easy  te  operate  . . . 

RCA  TV  Eye  introduces  20th  Century 
technique  of  visual  communication 

•  for  groater  efficiency 

•  for  faster  instructien 

•  for  improved  safety 

•  for  better  control 

•  for  extra  business 

With  RCA  TV  Eye  it  is  literally  possible  to  see 
without  being  present ...  to  see  where  it  was 
formerly  too  dangerous  ...  or  too  inaccessible 
...  or  too  time-consuming  ...  or  too  exhaust¬ 
ing  ..  .  or  just  impossible! 

makmg  eloemd  elreult  iv  an  avaryday  fool! 

nCA  TV  ETE  Career*,  Control  Bo»,  VIdicon  and  SPECIFICATIONSi  Control  chastit  14  lb*.  Camara 

2"  Lena . . Mat  SHS.OO  icns  4.2  lb*.  Cable  25  ft.  3  lbs.  Camara  10  x  5 

Accessories:  x  3W'.  Control  box  11  x  S  x  •"  90  watts  powar 

Lens  1",  F2.5 . S23.30  consumption. 

Uns  2",  F3.5 . $21-50  _ 

Tripod  . . $47.00  _ 


IN  SCHOOLS  large  group  viewing  of  laboratory  ex¬ 
periments  or  microscope  slides. 

IN  HOSPITALS  to  observe  patients  in  special  situa¬ 
tions  requiring  continuous  attendance. 

IN  tANKS  to  compare  signatures  with  original  in 
bank's  record  room. 

IN  PLANTS  and  factories.  For  protection  of  proiArty 
...  for  remote  observation  of  equipment. 

IN  INSTITUTIONS  for  more  effective  and  efficient 
surveillance. 

IN  DEPARTMENT  STORES  to  increase  store  traffic... 
to  promote  particular  products. 


Irring  J,  Aband 

General  Ceramics  and  Steatite 
Corf,  of  Keasbey,  N.  J.,  announced 
the  formation  of  a  new  applications 
engineering  department.  The  sec¬ 
tion  will  work  out  the  new  engi¬ 
neering  problems  arising  from  the 
rapidly  broadening  scope  of  uses 
of  Ferramics,  the  soft  magnetic 
core  materials  made  by  the  com¬ 
pany. 

The  department  will  be  headed 
by  Irving  J.  Abend  who  has  had  17 
years  experience  in  the  field.  He 
was  formerly  chief  engineer  of  the 
Freed  Radio  Corp.  and  has  been 
associated  with  the  electronics  di¬ 
vision  of  Air  Associates,  Interna¬ 
tional  Detrola  Corp.  and  the  David 
Bogen  Co. 
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NEW  BOOKS 


Electron  Optics 

By  O.  Klemperer.  Cambridge  Uni- 
veraity  Preaa,  New  York,  1953,  459 
pages,  $9.50. 

TO  ALL  intents  and  purposes  this 
new  edition,  of  a  slight  volume  of 
barely  one  hundred  pages  published 
in  1938,  constitutes  an  entirely  new 
book.  In  it,  the  author  has  utilized 
his  extensive  experience  in  the  ap¬ 
plication  of  electron  optics  in  in¬ 
dustry  and  university  research  to 
assemble  material  gleaned  from 
some  600  literature  references,  as 
well  as  his  own  research,  into  a 
compendium  covering  practically 
every  phase  of  the  electron  optics  of 
stationary  electric  and  magnetic 
fields. 

Chapter  Lineup 

I 

I  The  book  begins  with  brief  j 
i  chapters  on  basic  principles  of  ! 
I  optics  and  electron  optics,  on  the 
determination  of  the  cardinal 
points  of  electron  lenses,  and  on 
methods  of  field  plotting  and  ray 
tracing  in  electric  fields.  More  de¬ 
tailed  descriptions  of  various  types 
of  electrostatic  lenses  and  their 
properties  follow.  In  the  discussion 
of  magnetic  lenses  the  problems  of 
field  determinations  and  ray  trac¬ 
ing  are  once  more  taken  up.  Aber¬ 
rations  are  divided  into  geometrical 
j  aberrations  (including  the  effects 
1  of  component  asymmetries)  and 
electronic  aberrations,  covering 
chromatic  aberration  as  well  as 
relativistic,  space  charge  and  dif¬ 
fraction  effects.  The  effect  of  space 
charge  on  the  spreading  of  a  beam 
as  well  as  on  virtual  cathode  forma¬ 
tion  is  discussed  in  a  separate 
chapter.  Various  types  of  electron 
emission  systems  employed  in  elec¬ 
tron  guns  are  treated  in  consider¬ 
able  detail. 

This  discussion  of  axially  sym- 
;  metric  systems  is  followed  by  two 
chapters  dealing  with  systems  pro- 
i  ducing  a  line  focus  and  deflecting 
fields.  The  first  covers  both  true 
two-dimensional  fields  and  “lipped 
lenses”,  whose  electrodes  are  sym¬ 
metrically  distorted  to  produce  a 
line  focus  instead  of  a  point  focus. 
The  deflecting  fields  include  cathode 
ray  and  particle  spectrograph  de- 
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flectinfi:  fields.  A  last  chapter,  on 
applications  of  electron  optics  in 
industry  and  research,  srives  very 
brief  descriptions  of  its  uses  in 
cathode  ray  tubes,  television, 
photomultipliers,  image  tubes,  elec¬ 
tron  microscopes,  electron  spectro¬ 
meters  and  electron  accelerators. 
The  section  on  electron  spectro¬ 
meters  is  supplemented  by  an 
analysis  of  the  derivation  of 
velocity  distributions  from  experi¬ 
mental  measurements.  Conversion 
factors  and  tables  of  relevant 
numerical  constants  are  given  in 
the  appendix.  One  of  the  most 
valuable  features  of  the  book  is  the 
extensive  bibliography  at  the  end, 
to  which  all  literature  references 
in  the  text  refer.  There  is  no  sub¬ 
ject  index. 

Conelusiong 

In  the  main,  the  book  is  re- 
portorial  rather  than  systematic. 
Very  largely,  formulas  and  results 
I  are  quoted  without  derivation.  Pre- 
I  sumably,  the  ground  could  not  have 
I  been  covered  in  the  allotted  space 
without  this.  At  the  same  time,  this 
procedure  makes  it  more  difficult  to 
convey  an  overall  understanding  of 
{  the  subject  as  well  as  to  trace 
i  errors  which  can  never  be  wholly 
I  avoided.  In  a  few  instances  the  re- 
;  porting  is  obscure  or  inaccurate. 

In  the  opinion  of  the  reviewer, 
the  book  will  be  appreciated  most 
by  workers  in  the  field  of  electron 
optics,  as  a  guide  to  the  extensive 
literature.  The  distribution  of 
emphasis  on  the  subject  matter 
differs  from  that  found  in  most 
books  on  etectron  optics.  Indeed,  a 
careful  perusal  is  almost  certain  to 
reward  the  reader  with  information 
which  is  both  novel  and  interesting. 
— E.  G.  Ramberg,  RCA  Laborator¬ 
ies,  Princeton,  N.  J. 


Vacuum-Tube  Oscillators 

By  Wiluam  a.  Edison,  Stanford 
University.  John  Wiley  and  Sons, 
Inc.,  New  York,  1953. 176  pages,  $7.60. 

The  coming  of  age  of  the  profession 
of  electronics  has  been  signalized, 
in  recent  years,  by  the  appearance 
of  books  which  dare  to  be  frankly 
specialized,  and  no  apologies 
offered.  Before  the  war,  publishers 
would  have  thought  twice  before 
printing  a  book  that  treated  elec- 
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NEW  ROOKS  (CMtiaaaC) 

tronic  circuits  piecemeal.  Today, 
with  electronic  practitioners  num¬ 
bering  in  the  tens  of  thousands,  we 
can  welcome  books^  like  Professor  j 
Edson’s  “Vacuum  Tube  Oscillators”  , 
into  the  growing  company  of  ex-  ! 
haustive  treatises  aimed  not  at  j 
electronic  circuits  in  general,  but  ‘ 
at  a  particular  class  of  circuit.  I 

Oscillators  are,  of  course,  a  I 
rather  broad  class,  and  the  author  ^ 
treats  the  subject  broadly.  Har-  : 
monic  (tuned-circuit  and  resona¬ 
tor)  oscillators,  operating  in  linear  ! 
and  non-linear  modes;  relaxation 
oscillators;  oscillators  based  on 
negative  impedance  (two-terminal) 
and  on  feedback  (four-terminal) ; 
oscillators  bearing  famous  names 
from  Abraham  and  Armstrong  to 
van  der  Pol  and  Wien;  piezoelec¬ 
tric;  magnetostrictive ;  free-run¬ 
ning  and  synchronized;  every  type 
of  oscillator  this  reviewer  has  ever 
heard  of  in  twenty  years  (and 
many  he  hasn’t)  are  to  be  found  in 
this  comprehensive  book. 

Author’s  Goal 

The  primary  purpose  of  the  book, 
which  has  been  ten  years  in  the 
writing,  is  to  bring  together  under 
uniform  terminology  and  units 
(MKS)  the  scattered  literature  of 
the  subject,  in  a  textbook  suitable  | 
for  senior  and  graduate  students.  ' 
The  author  has  listed,  and  is 
evidently  familiar  with,  no  fewer 
than  352  references  to  books  and 
periodicals,  arranged  in  alpha¬ 
betical  order  of  authors’  names  and 
keyed  into  the  text  at  every 
possible  opportunity. 

Organization  of  Book 

The  book  is  arranged  in  18  ; 
chapters.  A  lucid  introduction  sets  { 
the  stage,  clEissifying  oscillators  by 
analogy  to  the  amplifier  with  feed¬ 
back  and  the  clock.  Then  follow, 
in  six  chapters,  treatments  of 
transient  behavior  of  linear  cir¬ 
cuits,  negative  resistance,  non¬ 
linear  oscillations,  feedback  and  j 
stability,  resonators  and  linear 
oscillators.  Two  chapters  covering 
70  pages  then  take  up  practical 
harmonic  oscillators,  free-running 
and  crystal  controlled,  respectively. 
(Chapter  10  treats  intermittent  | 
phenomena,  useful  in  the  super¬ 
regenerator,  but  a  nuisance  to  be  I 
controlled  in  other  applications.  Op-  | 
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oration  at  high-power  levels  follows. 
Then  come  three  chapters  on  re¬ 
laxation  oscillations,  means  of  lock¬ 
ing  and  synchronizing,  frequency 
multiplication  and  division.  The 
effects  of  noise  (tube  and  circuit), 
which  are  often  neglected  in  dis¬ 
cussions  of  oscillators,  occupy  a 
short  chapter.  Chapters  on  modula¬ 
tion  of  oscillators,  automatic  fre¬ 
quency  control  and  multiple  reso¬ 
nance  effects  conclude  the  work. 

The  treatment  is  mathematical 
but  not  unnecessarily  complex.  Full 
use  is  made  of  diagrammatic 
analysis,  such  as  the  Nyquist 
method. 

Opinion  of  Reviewer 

At  first  glance,  this  may  appear 
to  be  an  expert's  book  written  by  an 
expert  for  the  delectation  of  his 
peers.  But  this  is  not  a  fair  evalua¬ 
tion.  It  is  rather  a  comprehensive 
and  uniform  compilation  of  vir¬ 
tually  all  the  known  facts.  True,  it 
makes  few  concessions  to  the  tyro. 
It  provides  no  pat  answers  to  such 
(urgent)  questions  as  “what  is  the 
best  circuit  for  the  local  oscillator 
in  a  television  receiver,  consistent 
with  minimizing  oscillator  radia¬ 
tion?”  Readers  seeking  guidance  on 
such  specific  applications  will  be 
disappointed.  But  designers  who 
have  a  specific  oscillator  circuit  to 
deal  with,  and  who  wish  to  examine 
its  behavior  down  to  the  roots,  will 
do  well  to  consult  Edson  as  a  start. 
If  the  answers  are  not  there  (it’s  a 
fair  wager  they  will  be) ,  then  there 
are  always  the  352  references  to 
consult.  As  for  students — those 
who  take  a  graduate  course  based 
on  this  text  can  count  on  confound¬ 
ing  their  supervisors. — Donald  G. 
Fink,  Philco  Corporation,  Phila¬ 
delphia,  Pa. 
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In  reviewing  another  mathe¬ 
matical  book  (May  1963  ELEC¬ 
TRONICS,  p  397-399)  the  reviewer 
characterized  this  Bronwell 
text  as  one  of  the  several  best 
books  available  for  providing 
“the  better  undergraduate  student, 
the  graduate  student,  or  the  pre- 
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fessional  worker  in  the  various 
domains  of  technolosry  and  applied 
science  with  a  srrasp  of  that  con¬ 
tent  of  mathematical  analysis  be¬ 
yond  the  elementary  calculus  which 
is  more  or  less  essential  to  ready 
understanding  and  facile  use  of 
modern  day  theory.” 

Underlying  Philosophy 
In  no  small  measure,  the  con-  | 
siderable  merits  of  this  text  stem  | 
from  the  several  principles  adopted 
by  the  author  in  gestating  it.  These 
principles  are  most  accurately  I 
stated  through  quotation  from  the  { 
author’s  excellently-written  pref-  j 
ace.  Thus ;  ! 

a.  Comprehensiveness  combined  j 
with  a  moderate  degree  of  rigor:  “It 
endeavors  to  present  a  reasonably 
comprehensive  exposition  of  the 
branches  of  advanced  mathematics 
which  constitute  the  principal 
analytical  methods  used  through¬ 
out  physics  and  engineering.  It 
is  hoped  that  this  will  enable 
the  student  to  gain  broader  I 
horizons  of  knowledge  and  to  ac-  i 
quire  a  higher  degree  of  mathe¬ 
matical  proficiency.  To  this  end, 
clarity  and  understanding  have 
been  the  foremost  considerations, 
although  a  moderate  -balance  of 
mathematical  rigor  has  been 
sought.” 

b.  Delineation  of  the  common  bases 

of  physical  phenomena:  ”It  is  the 
author’s  belief  that  the  basic  laws 
in  many  of  the  more  important 
areas  of  physics  and  engineering 
can  be  expressed  in  very  general 
form  by  a  few  fundamental  mathe¬ 
matical  formulations.  These  general 
formulations  provide  a  broad  per¬ 
spective  of  the  physical  sciences 
and  form  the  springboard  for  the 
development  of  vast  areas  of  ap¬ 
plications.  j 

In  this  text  an  attempt  has  been 
made  to  develop  the  fundamental 
formulations  in  those  fields  which 
are  the  common  ground  of  the 
physicist  and  the  engineer.  It  is 
then  shown  how  these  simplify  for 
special  cases  to  the  equations  which 
usually  form  the  starting  point  in 
the  solution  of  problems  in  physics 
and  engineering.  Solutions  of 
typical  problems  are  included  in 
order  to  provide  concrete  examples 
of  the  mathematical  methods.” 

c.'^’Sfress  of  unity  of  mathematical 
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content:  “Finally,  anyone  who  has 
studied  mathematical  methods  in 
physics  and  engineering  cannot 
help  being  impressed  by  the  strong 
underlying  unity  in  the  methods 
of  mathematical  analysis  in  many 
fields  of  physics  and  engineering. 

A  course  in  advanced  mathematics 
offers  a  unique  opportunity  to  ex¬ 
plore  this  fundamental  unity  in  the 
mathematical  methods.  In  this  text 
an  attempt  has  been  made  to  de¬ 
velop  the  mathematical  analysis  of 
various  fields  along  similar  lines  so 
as  to  emphasize  this  unity." 
d.  Prime  focus  on  the  dynamic 
state:  “Throughout  the  text, 
emphasis  has  been  placed  upon  ap¬ 
plications  in  dynamics,  rather  than 
in  statics.  This  is  a  recognition  of 
the  fact  that  most  of  the  interest¬ 
ing  and  useful  problems  in  physics 
and  engineering  are  basically 
dynamic  problems.  Also,  experience 
has  shown  that  a  student  who  has 
mastered  the  analysis  of  problems 
in  dynamics  usually  experiences 
little  difficulty  in  solving  compar- 
able  problems  involving  statics, 
whereas  the  converse  is  not  often 
true.” 

Chapter  Headings 

I  The  major  content  of  the  text  is 
I  best  epitomized  through  statement 
I  of  the  headings  of  the  seventeen 
'  chapters:  namely.  Infinite  Series; 

!  Complex  Numbers  and  Hyperbolic 
!  Functions;  Fourier  Series  and 
Fourier  Integral;  Ordinary  Differ¬ 
ential  Equations;  Series  Solutions 
i  of  Differential  Equations — Bessel 
i  and  Legendre  Equations;  Partial 
j  Differentiation;  Elastic  Vibrations 
i  and  Elastic  Oscillations — Systems 
i  with  Lumped  Parameters;  Vibra- 
I  tion  in  Systems  with  Distributed 
I  Elements ;  Legrange’s  Equations ; 
Vector  Analysis;  Solutions  of  the 
Wave  Equation;  Heat  Flow; 
Dynamics  of  Fluids;  Electro¬ 
magnetic  Theory;  Functions  of  a 
Complex  Variable;  Complex  Roots 
of  Polynomials  and  Dynamic 
Stability ;  Laplace  Transforma¬ 
tions.  For  the  most  part,  each  of 
these  chapters  closes  with  selected 
references  and  a  well  chosen  set  of 
problems.  A  partial  set  of  answers 
to  the  latter  and  a  detailed  index 
I  of  particulai^  terminate  the  text. 

Kronwell’s  book  is  excellently 
planned,  well  knit  in  context,  and 
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nicely  done  in  detail.  It  comprises, 
with  few  exceptions,  the  prime  con¬ 
tent  of  those  areas  of  mathematical 
knowledge  which  two  decades  of 
undergraduate  and  graduate  teach¬ 
ing  paralleled  with  some  fifteen 
years  of  research  experience  have 
evidenced  to  the  reviewer  as  among 
the  most  basic  and  useful  to  study 
by  a  stu(^ent  of  engineering  or  ap^ 
plied  physics  who  plans  a  career 
in  research,  development,  or  teach¬ 
ing.  Yet  again,  the  clarity  of  ex¬ 
position,  the  nice  balance  between 
demonstrated  rigor  and  stated 
reference  thereto,  and  the  self-con¬ 
tainment  of  all  pertinent  detail 
render  it  an  excellent  text  for  self- 
study  :  say,  by  the  practicing  young 
professional  who  finds  need  of  a 
bettet*  mathematical  equipment 
than  that  he  gained  in  the  usual 
undergraduate  curriculum,  to  keep 
abreast  of  the  rapid  development 
of  analysis  and  theory  in  his  field 
I  through  a  reading  of  the  current 
I  periodical  literature. 


THE  PROBLEM 

AilGNMENT,  VIBRATION  AND  NOISE 


A  manufacturer  of  automobile  radios  had  to  provide  a  means  of 
coupling  the  tuning  and  volume  control  knobs  of  the  receiver  with 
their  respective  circuit  elements.  In  order  to  keep  down  manufac¬ 
turing  costs,  the  ideal  control  shaft  would  have  to  eliminate  any 
problems  of  alignment,  it  had  to  dampen  vibration  and  prevent 
noise  caused  by  vibration  from  being  communicated  to  the  sensi¬ 
tive  parts  of  the  receiver  circuit.  For  these  reasons,  the  manufac¬ 
turer  chose  — 


Level  of  Book 

The  plane  of  writing  is  well 
suited  to  the  senior  student,  first- 
year  graduate  student,  or  well- 
equipped  young  priuitician.  The 
exposition  is  superb :  thus,  concise¬ 
ness  of  statement,  completeness  of 
I  detail  and  a  generosity  of  well- 
!  chosen  examples  illustrative  of  the 
1  general  theory  are  blended  to  yield 
I  an  easily-read,  fully-documented 
I  and  self -instructing  whole.  The 
problem  exercises  are  numerous, 

I  aptly-ohosen  and  well-ranged  from 
easy  to  fairly  difficult.  Advance  of 
!  answers  to  only  a  part  of  these 
exercises  enables  assignment  to  the 
student'  of  problems  either  with  or 
without  known  answers,  thus 
simultaneously  provides  for  use  by 
both  types  of  teachers  (those  who 
'  do,  and  those  who  do  not  wish  the 
I  student  to  have  answers  to  assigned 
I  exercises)  and  by  the  self-study 
student  who  wishes  to  check  on  the 
accuracy  of  his  analysis.  The  line 
drawings  are  excellently  done;  the 
!  equations  are  well  displayed;  the 
I  contrast  between  boldface  and 
I  ordinary  type  is  superlative.  The 
I  almost  total  absence  of  misprints, 
j  the  fine  presswork,  the  sturdy  and 
I  pleasing  cover,  and  the  other 
1  pertinent  physical  features  indi- 


THE  LOW-COST  SOLUTION 


HThe  flexible  shafts  reduced  as¬ 
sembly  time  and  labor,  elimi¬ 
nated  alignment  problems  and 
provided  100%  vibration- 
free  performance.  In  addition, 
it  is  apparent  from  the  illustration 
that  these  coupling  shafts  give 
wide  latitude  in  the  placing  of 
parts  and  make  possible  the  most 
effective  arrangement.  It’s  savings 
like  these  that  make  it  well  worth  your  while  to  investigate  the 
economies  of  using  S.S. White  flexible  shafts  on  your  own  remote 
control  applications. 


Valuable  Flexible  Shaft  Information 

This  256‘page  flexible  shaft  handbook  will  be  sent 
free  if  you  reqtust  it  on  your  business  letterhead. 

It  contains  full  facts  and  data  on  flexible  shaft 
selection  and  application. 
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cate  the  careful  attention  of  the 
publishers  to  ease  of  use  and  read¬ 
ing  by  the  student. 


industrial  electronic  component  requirements 


Errorn  and  Discrepancies 

Finally,  it  is  to  be  noted  that  the 
text  appears  to  be  essentially  free 
of  gross  errors  in  theory.  Na¬ 
turally,  in  a  book  which  covers 
such  a  wide  range  of  fairly  compli¬ 
cated  analysis  a  few  discrepancies 
are  certain  to  appear.  Those 
stemming  from  typography  are 
rather  obvious  and  no  doubt  will  be 
corrected  irv  subsequent  printings. 
However,  the  following  generalities 
may  well  be  directed  to  the  atten¬ 
tion  of  the  reader : 

(а)  On  page  313,  in  remarking 
the  possible  components  of  the 
current  density  J,  the  author  men¬ 
tions  the  displacement  current 
density  =  5D/8f  and  the  con¬ 
duction  current  density  J,  =  5E  and 
sums  these  in  (10)  on  page  314.  It 
is  desirable  to  mention  also  the 
convection  current  density  J„  =  pr 
which  is  the  essential  component 
(at  least  at  the  lower  frequencies) 
in  the  interelectrode  spaces  of  elec¬ 
tronic  tubes,  and  subsequently 
completely  express  J  in  (10)  as  the 
sum  of  the  three. 

(б)  The  definition  on  page  362 
of  “the  branch  from  2im<0<2:: 
(w  1)”  excludes  the  points  on  the 
branch  cuts  from  lying  in  any 
sheet,  hence  anywhere  in  the 
Riemann  surface!  Obviously,  this 
should  be  amended  to  "from  2«n^ 
0<2ir  («  -f  1)”  or  “from  2itn< 
0  ^  2i:  (n  +  1)”  as  one  chooses. 
The  former  is  the  usual  choice.  Cor¬ 
respondingly,  the  rest  of  the  text 
should  be  amended  per  this  point. 

(c)  The  heading  of  Section  16.2 
on  page  389  is  somewhat  mistitled ; 
perhaps  simply  “Stability  Criteria" 
would  have  been  a  better  choice. 
For  Theorem  2  is  a  continued  frac¬ 
tion  criterion  that  was  formulated 
long  after  the  work  of  both  Routh 
and  Hurwitz;  and  contrary  to  the 
statement  on  page  393,  "known  as 
the  Routh-Hurwitz  criterion". 
Theorem  3  is  simply  the  well-known 
Hurwitz  criterion  (as  set  out  in 
Reference  8  of  page  413)  while 
Routh’s  criterion  is  nowhere  treated 
in  the  text.  (The  cited  Reference  7 
contains  a  good  account  on  pages 
210-231  of  edition  6,  reissue  1930.) 

In  general,  however,  the  text  is 
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200  STMOWltk  St.  Otu  Vut  7.  ■.  Y. 

BEekman  3-29^0 


i  3  V.  »• 

1  Otm  H  / 

\  tee  Kv. 

33  MtOdOM  / 

}  mHMKn 

Mlhir.ln  Jd 

TYPE  56 
octal  socket 


TYPE  50 

4 -pin  socket 


Try  Rentier  for  Sorviee-Tostod 
'^Hard-fo-Got**  Compononfs 


REMLER 

TUBE  SOCKETS 

•  STANDAtD  POt  SO  VIAIS... 

THI  IIST  IN  THI  INDUSTtY 

Heavy  duty  phenolic  sockets  with  high 
current  wiping  action  contacts  .  .  .  for 
industrial,  transmitter  and  test  applica¬ 
tions.  Rugged.  Years  of  tube  insertions 
and  withdrawals  do  not  impair  contact 
effectiveness.  Black  phenolic,  low  loss 
phenolic  or  alkyd. 


RmnIw  Company  Ltd.  SMI  tryont  St.  Son  PranciMO  K),  CoM. 


/P/f* PlOnUltS  IN  ELECTKONICS  ANP  PLASTICS 


D.  C. 

POWER 

SUPPUES 


Rapid  self-contained  selenium  rectifier  ^wer  supplies  required  no  warm 
up,  no  maintenonce;  have  long  life,  even  in  continuous  full-load  service; 
are  easy  to  operate,  and  are  low  in  cost.  For  instance: 


Model 

DC  Outpvt 
Amp.  Volts 

AC  Input 
Volts  Cy. 

Dimensions 

High  ¥fide  Deep 

Price 

15A 

15 

0  6 

110 

60 

8' 

14' 

8' 

$79.50 

25A 

25 

0-6 

110 

60 

9’ 

15' 

9' 

101.75 

25D 

25 

0-24 

110 

60 

12H' 

20' 

13' 

109.50 

SOB 

50 

0  10 

110 

60 

12,4' 

20' 

13' 

165.00 

Other  standard  models  are  available  with  DC  outputs  from  1  to  220  volts;  from  50 
watts  to  100  kw;  ond  with  regulation,  ripple,  and  efficiency  to  meet  your  specificotiont. 
Ask  for  Catalog  S.  Phone;  TA/madge  8-2200 


WEMEriATETlET  NEiUH  ffUt  ^ 


RAPID  ELECTRIC  CO. 

2881  MIDDLETOWN  ROAD.  NEW  YORK  61 

dilfribgtor,  in  major  cifi»» 


NEW  BOOKS 


(centiaued) 


remarkably  free  of  error  and  be¬ 
speaks  the  author’s  breadth  of 
knowledge  and  careful  attention  to 
accuracy. 

In  addition  to  the  references 
cited  in  the  text,  the  student  who 
plans  to  master  the  content  of  the 
text,  the  practician  who  purchases 
it  for  self-study,  or  the  teacher  who 
adopts  this  book  for  classroom 
usage  will  find  much  valuable, 
complementary  material  in  the  fol¬ 
lowing  additional  references,  most 
of  which  have  appeared  since  com¬ 
pletion  of  the  work  under  review. 
First,  and  especially,  is  to  be  noted 
that  masterful  work,  not  too  well 
known  to  engineers,  by  H.  Jeffreys 
and  B.  S.  Jeffreys,  “[Mathematical] 
Methods  of  Mathematical  Physics,” 
Cambridge  University  Press,  edi¬ 
tion  2, 1950.  Next  to  be  remarked  is 
the  unique  text  by  B.  Van  der  Pol 
and  H.  Bremmer,  “Operational 
Calculus  Based  on  the  Two-Sided 
Laplace  Integral,”  Cambridge  Uni¬ 
versity  Press,  1950.  Finally  to  be 
cited  are  several  recent  excellent 
books,  which  in  most  instances  pro¬ 
vide  perhaps  the  best  available 
technically-slanted  modern  Eiccount 
of  those  very  powerful  phases  of 
analysis,  indicated  in  their  titles, 
which  are  becoming  increasingly 
important  analytical  tools  in 
modern  electrical  theory :  I.  S. 
Sokolnikoff,  “Tensor  Analysis : 
Theory  and  Applications,”  (1951)  ; 
W.  E.  Milne,  “Numerical  Solution 
of  Differential  Equations”  (1953); 
D.  Hartree,  “Numerical  Analysis” 
(1952) ;  Z.  Nehari,  “Conformal 
Mapping”  (1952) ;  I.  A.  Sneddon, 
“Fourier  Transforms”  (1951) ; 
and  R.  Weinstock,  “Calculus  of 
Variations:  With  Applications  to 
Physics  and  Engineering”  (1962), 

Finale 

In  conclusion,  it  is  to  be  con¬ 
jectured  that  inasmuch  as  this 
book  ranks  among  the  very  best  of 
the  numerous  books  of  its  kind, 
and  because  it  entails  a  domain  of 
analysis  whose  importance  in  both 
technical  education  and  practice  in¬ 
creases  yearly,  it  ought  enjoy  both 
a  goodly  number  of  classroom 
adoptions  and  an  appreciable  non¬ 
classroom  sale. — Thomas  J.  Hig¬ 
gins.  Prefesior  of  Electrical  En¬ 
gineering,  University  of  Wisconsin. 
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DIALS  •  PAI 


SS6 

TRANSMinER-ADAPTER 

Adapts  AM  transmitters  to 
single-sideband  operation 

•  Provides  extra  channel 

•  Improves  signal-to-noise  and 
signol-to-lomming 

•  Reduces  lading  problems 

•  Uses  most  efficient  SSB  sys- 
tem 

•  Allows  the  use  of  Closs-C  am¬ 
plifiers  &  multipliers 

•  Low  initial  &  operating  cost 

•  Complete  with  built-in  test 
equipment 

— Also  uToUabto — 

Phased  tone  converter  for 
generation  of  6  FSK  channels 

KAHN 

RESEARCH  LABORATORIES 

llUabetii  BMg.,  22  Pine  St. 
Freeport,  L.I.,  New  Yerfc 
Freeport  «-M00 


For  Field  Test  Positions  in 
NEW  MEXICO 

'The  Land  of  Enchantment' 

ON 

Guidance  Flight  Testing 

Servomechanisms 
Telemetering  Test  Equipment 
Airborne  Electronics  Equipment 

IDEAL  WORKING  CONDITIONS 

WMTCi  FIELD  TEST  DIRECTOR 
P.  O.  BOX  3$1 

HOUOMAN  AIR  DEVELOPMENT  CENTER 
NEW  MEXICO 


•end  ter  Cotelof  IMTS 


. . *  * 


The  fastest,  easiest  method  for  engraving 
individual  nameplates,  dials  and  panels. 

*  Automatic  depth  regulator 

*  Engraves  1 5  sizes  from  One  Master  alphabet 

*  Equipped  with  self-centering  device 


NEW  HERMES,  Inc.  ]3«19  University  Place,  N  Y,  3,  N  Y. 

In  Conodo  359  St  Jamei  St  Montreal  e  Sales  representativ ei  <n  principal  cities 
Wor/d  I  largest  of  Portable  f  mjraring  Moch-r'ci 


NEW  HERMES,  Inc.  13-19  Univertity  Place,  N  Y,  3,  N  Y. 


^J&UuieA. 


Purified  synthetic  prod¬ 
ucts  of  reagent  quality. 
Controlled  particle  tise 
and  shape  contribute  to 
effective  control  of  pack¬ 
ing  and  shrinkage.  Our 
know-how  can  help  you 
accomplish  best  results. 
• 

Manufactured  by  highly 
modtrn  proceitet  under 
rigid  laboratory  control. 
This  ad  clipped  to  your  let¬ 
terhead  will  bring  a  work¬ 
ing  sample. 


'"Ode  with 

high  purity 


"Wco 
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Shunt  &  Power 

Dear  Sirs: 

On  page  250  of  the  May  1953  issue 
of  Electronics  there  appears  an 
article  on  the  “Power  Required  by 
a  Shunt  Impedance”,  which  is  in*- 
tended  to  be  a  resume  of  Zepler’s 
paper,  “A  Network  Theorem’".  The 
topic  of  the  article  is  stated  to  be 
the  calculation  of  “the  amount  of 
additional  power  (which)  the  gen¬ 
erator  in  this  circuit  will  have  to 
supply”  when  one  proceeds  “to 
shunt  an  impedance  across  some 
portion  of  a  linear  circuit”.  It  is, 
furthermore,  stated  that  “some  of 
this  extra  power  will  be  consumed 
in  Z  (the  added  shunt  impedance) 
and  the  rest  of  it  will  be  dissipated 
in  the  remainder  of  the  circuit”. 

There  does  not  seem  to  exist  any 
reason,  in  view  of  these  statements, 
why  the  reader  should  not  interpret 
“power”  in  accordance  with  firmly 
established  usage  as  the  scalar 
product  of  voltage  and  associated 
current;  in  other  words,  the 
quantity  indicated  by  a  wattmeter. 
He  is,  therefore,  likely  to  be  some¬ 
what  nonplussed  to  find  an  illustra¬ 
tive  example  discussed  on  page  252 
which  takes  several  fairly  complex 
calculations  to  arrive  at  the  “addi- 
when  a  reactance  is 


FUSTIC 
INSUUTED 
WIRE  and 
^  CABLE  . 


T#fl««  imiltltri  fw  (MtiiMMwt 
t*  2S0*C,  "TmimIm"  it  OMilakli  i*  14  mIM 
(•(•n  tM  InIikm  ■  frM-itri^^ni,  ikiR  nil 
(•vtriRi  vitk  ki|k  iidMlrit  itrM|ik. 


^  Tr^wi,  Silk,  1114  SIHVMiltkl* 

I*  wmM  wirt  liitt  i*  all  itanlarl  caltn  ia<la4ia| 
t^ral  itririaf.  Nylan  jatkalt  caa  alta  ka  ta^ial 
la*  fTHlt*  rttiilamt  la  akratiaa. 


ONLY  MAGNETICS,  INC. 

offers  Performance-Guaranteed 
Tape  Wound  Cores.  Guaranteed 
performance  to  specifications 
moans  truly  economical  produc¬ 
tion  of  high  permeability  mag¬ 
netic  devices  in  your  plant  .  .  . 
and  controlled  buying  by  your 
purchasing  department.  If  you 
haven't  investigated  Perform¬ 
ance-Guaranteed  Tape  Wound 


Tkia  wall  »iayl  iatalaliaa  aw  flai- 
IMt  ilraaltl  caa^aclart  (AWC  titat  laws  la  #40) 
mall  many  rasairaataalt  la*  uaall  lyaca  lacla*. 
kvailakla  la  all  tiaaSard  calan  oilk  a*  wilkaal 
oira  kraid  ikialdt. 


tional  power’ 
added  to  a  purely  reactive  circuit. 
His  bafilement  is  likely  to  mount  at 
the  end  of  the  derivation,  when  he 
comes  face  to  face  with  the  state¬ 
ment  that  in  the  final  circuit  of 
Fig.  10  “the  power  is  fictitious 
since  there  is  no  resistance”. 

Unencumbered  by  sophistication 
and  equipped  only  with  an  elemen¬ 
tary  knowledge  of  circuit  analysis, 
one  concludes  simply  and  directly 
that  the  power  dissipated  or  con¬ 
sumed  in  a  reactive  circuit  is  zero, 
and  that  it  is  still  zero  after 
another  reactance  has  been  added. 
One  may  go  one  step  further  and 
even  conclude  that  any  reactance 
whatsoever,  or  any  combination  of 
reactances,  may  be  used  for  Z,  in 
Fig.  1C  on  page  252,  since  the 
power  consumption  would  be  the 
same,  that  is,  zero. 

Zepler’s  Network  Theorem  ac¬ 
tually  deals  with  the  determination 
of  a  circuit  which  is  equivalent  in 


Twiwlilt  titH''ll*>iikl*  ctW*!,  !•#- 
htrlKI  IIm  pciMlad  iMtulaliM  ^«ti,  Mtv*  miiy 
yraklwns  (•lliiii  far  limpnatt  aad  laaf  flax  Ilia. 

Pkanafrapk  pkk-ap  caklat,  kaariaf  aid  cardafa,  aad 
Ititpkm  liatali  a>*  rtfalarly  kaiay  taaallad. 


FACTORY  CORE  MATCHING 

For  applicatioiu  In  which  clowly 
match^  charactarisbcs  ara  ra- 
quirad,  sava  tima  and  monay  by 
uaing  tha  Magnafaci,  Inc.  factory 
cora  matching  aarvica. 


^  fa*  lakaralary  aad  pralalyp*  rayaira- 

aiaalt,  Iha  fallawiai  caavtaiaal  datk  tin  wira  kill 
ara  naw  availakli  frain  slack:  Ttflaa  III,  Sill  lit, 
Sak-aiRialart"l4l2"  lil,  Flaxikla  (akia  Aisartaaal. 


free  engineering  design 
service  for  high  permeability 
mognetic  opplications 

Magnatics,  Inc.  anginaaring  U 
■acxsnd  to  nona  in  tha  fiald  of 
high  parmaability  magnatica. 
Sarvicaa  ara  fraa  to  customara. 

Writa  for  full  information 


^^•■^^^T*Rialll#'i  anyinaariai  aad  davalap- 

maat  lacililias  art  alsa  avellakla  la*  callakacatian 
ia  Ika  lalaliaa  al  aiaay  spacial  cakla  p*aklaais. 
Siapla  a*  caiaplax,  Tantalila  will  walcam  an  ap- 
parlaaily  la  aslioMla  aa  yaar  rayairaaiaalt. 

tveirc  FO*  oue  coMPure  catalog 


MHUNblltb^inc. 

SpedaKiiit  in  Hifh  PenmabWty  Mifiito 

- ^  dvle-2  iutieu,  m. 


Waal  amra  lafanaotlaa?  Uia  peat  cord  ea  loat  page. 
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BACKTALK  (continued) 


FIG.  1 — Rnproduction  of  clrcuita  oppooi- 
inq  on  p  252  of  May  1953  Uauo 


input  impedance  to  a  given  circuit, 
as  a  careful  reading  of  the  original 
•  paper  discloses.  Consequently, 
equality  of  power  consumption  is 
only  incidental.  If  the  only  criterion 
for  the  establishment  of  Zepler’s 
equivalent  circuit  were  equality  of 
power  consumption,  this  circuit 
would  hardly  be  unique  since 
merely  the  conductive  component 
of  the  input  admittance  would  have 
to  be  duplicated,  leaving  the 
susceptance  arbitrary.  Specifically, 
the  equation  on  page  252  (Elec¬ 
tronics,  May  1953) 

E*  S’* 

Z.  ■’  Z  -I-  Z< 


NEW  AIRCRAFT  SERVO  COMPONENT 


HIRMITICALLY  SEALED  MECHANISM 
TiM  MtoiHumutM-  urlRdinu  und  •••rutlut  Mrt> 
an  iMnuftically  muM  Iu  •  aaauam.  Pmtur*  to 
Mfitod  liiiidu  th*  bullMx  •»!«.  Thunfur*.  th*  Tyu* 
7I.S  BururMlttM-  to  nut  atMMd  ky  dust  tuutl.  ar 
■■•iyturt. 


RUG6EDIZED  CONSTRUCTION 
A  tuMlal  ktfk  fdTM  uMekaiilMu  wit  dwwlind 
tir  tki  Trini-aiiln  BirdruUtir  ta  lyild  ttM  ■••• 
Milty  ter  •«plty)iii  uteri  firti  Mtintliiillir  IN* 
min.  ShMk  if  38t  li  aiy  dlnttii..  will  Mt  eima 
ilMlrleil  diMiitInulty. 


MACHINE  CALIBRATION 
Eiiti  Initrumit  to  eallkratid  ky  iiuhlii  iid  Iti 
urtimiiiM  It  autinilically  mirdid  it  •  fflkk 
of  ntlttaiM  virtit  irittun.  Eviry  tan  il  tm 
wlndlni  to  litpietid.  All  tlietrtotl  ehirietirlttltt 
an  aitomatically  thicktd  it  at  titwn  itifi  la* 
taaetlaa  eydt. 


TECHNICAL  REPRESENTATIVES 

Ltt  Aa^tt.  Calll.  O^an.  0. 

Ttltakaia:  _  Tataakont; 

CuaiwwIaBd  3.4113  Htailatk  121 

Ban  Franeitoa.  Calll.  Baattia,  With. 

Ttlaakaaa:  Tttoahana: 

LyMI  3.2ISa  Mala  7005 

St.  Laalt,  Ml.  Hauttaa,  Taa. 

Tttoahana:  Talaakant: 

Swaatkriar2l7S  Manraa  l-M 

Dttnit.  klleh.  Ctovaliad,  0, 

Tttoahana:  Talaahana: 

Braadway  3-2900  Vallawttant 


Condanadd  Data 
Range:  0-15  pti,  absolute 
Resistonce;  7500  ohms 
Maximum  voltage:  75  volts 
Resolution: 

Accuracy:  2%  of  full  scale 


Typical  Applications 

Sarvet — Vary  tarvo  laoa  lain  at  a  function  of 
altituda. 

Comautart — Valtafa  dividtr,  P  tatal/P  ttatic. 
FIrt  Cantral— Air  dantity  maaturamanto. 
Talamattrini — Prttturt  traniductr. 

Baeerdina — Prttturt  traniduear. 


Trans  Sonics,  inc 


5  Forest  Street,  Bedford,  Mass. 


does  not  express  a  power  equality, 
as  stated  there.  The  reason  is  that 
(volts)*  divided  by  an  impedance 
does  not  represent  power,  unless 
the  impedance  is  a  pure  resistance. 
Apparently,  Zepler’s  warning 
“Then  the  power  in  this  .  .  .  circuit 
is 

Zi+Z 

where  the  term  power  is  used  for 
want  of  a  better  word"  (my  italics) 
is  inadequate  to  put  the  unwary  on 
guard  that  he  is  investing  “power” 
with  a  private  meaning. 

After  the  real  meaning  of  Zep¬ 
ler’s  Network  Theorem  has  been 
recognized,  it  is  appropriate  to 
examine  its  usefulness.  Since  a 
comprehensive  discussion  of  this 
subject  has  already  been  presented 
elsewhere*,  let  us  look  merely  into 
the  significance  of  the  illustrative 
example  for  brevity’s  sake,  being 
aw’are  this  time  that  the  circuit  of 
Fig.  1C  is  meant  primarily  to  have 
the  same  input  impedance  as  the 
circuit  in  Fig.  lA.  Why,  one  may 
ask,  go  to  the  trouble  of  deriving 
the  circuit  of  Fig.  1C?  It  is  not 
easier  to  handle  nor  in  any  other 


LOW  COST 
SCREEN  ROOMS 


>1  Sturdy  Double-  M 
Shielded  tnclosure 


BRONZE 


CffOfOfitctd  Dt  ifi  ir»fii*  •  •  a  14)^144  Di  In  by  w«rM'» 

lor9*sl  iiidwtiriol  of»d  mofiiffectwrvft  oiid  U.  S.  M««tt 

Niilifory  tpMiRcoflMit.  AvoilobU  wHb  d«wbl«  dt  tlfitU  from*  m«4*U.  Com^Ut*  lin*  of  ^ortobl* 
tlofidord  tittt  a  .  a  or  ip*ciol  MAIL  COUK>N  for  HlotlroHd  circolor  witb  coMtroctimi 

diofromt  oiid  performone*  cbortt.  • 
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BOESCH- 

WINDING  MACHINES 


Designed  especially  for  the  wind* 
ing  of  cellophane  and  tapes  of  like 
characteristics.  This  machine  pro¬ 
vides  a  fast  and  practical  means  of 
taping  toroidal  cores  and  coils. 

Tape  widths  starting  at  Vs"  thru  Vt". 

Coil  range  up  to  IW  0.  D. 

We  invite  yonr  inquiry  and  will 
tape  samples  to  your  specification. 

*Av«iUbU  to  lieofiioo*  ol  th*  Wottom  i  EioctrW  Co.,  Ine. 

Dosigners  cmd  Builders  of  coil  winding  mochinory,  speoc 
machinery  and  equipment.  Write  for  broidmre. 


WORLD’S  MOST  VERSATILE 
“  WINDING  MACHINES 


BOESCH- 

MANUFACTURING  CO..  INC 
DANBURY.  CONN. 


lACKTALK  (conlmutd) 

way  superior  to  the  original 
circuit!  In  Fig.  lA,  the  input  im¬ 
pedance  is: 


Zin 


.  J  -  4.  J 

j«Ci  1  — 


After  the  open-circuit  voltage 
transfer  ratio  and  the  source  im¬ 
pedance  of  the  Thevenin-generator 
have  been  calculated  and  Z,  has 
been  determined,  the  input  im¬ 
pedance  of  the  equivalent  circuit  of 
Fig.  1C  is  calculated  as: 


Zin  - 


Cl  -f-  Cl 

1  C.  -F  Cl 

j«Ci* 

J  juCiCt 

Ci_+  Cl 

Cl  +  Cl 

jw  Ci‘ 

JmCiCi 

[-  «*L(C,  +  Ct?  +  (c.  +  r,)]  jlf 

—  ci>*LCt(Ci  +  Ct)  +  Cl  -f-  Cj 

—  ta^LjCi  -F  Cl)  -|-  1 
j«Ci  (1  —  w’ZX'il 


_  1  1  _ 

i«Ci  1  -  w*LCi 
The  comparison  with  the  first  cal¬ 
culation,  carried  out  in  the  way  the 
input  impedance  would  ordinarily 
be  obtained,  does  not  speak  well  for 
the  usefulness  of  the  Network 
Theorem. 

Questionable  as  its  usefulness 
may  be,  it  should  be  pointed  out  in 
all  fairness  that  the  report  in 
Electronics  artificially  restricts 
the  scope  of  Zepler’s  Network 
Theorem  to  shunt  impedances. 
Actually,  the  impedance  between 
any  two  points  not  linked  by 
mutual  inductance  to  the  rest  of  the 
circuit  can  be  removed  and  replaced 
by  an  impedance  Z„  which  is  cal¬ 
culated  in  accordance  with  Zepler’s 
Network  Theorem  and  connected 
across  the  input-voltage  terminals, 
without  modifying  the  input  im¬ 
pedance.  As  a  simple  illustration  of 
this  statement,  the  Network 
Theorem  may  be  applied  with  re- 


FIG.  2 — ExampU  of  um  of  Nolwork 
Thoorom  on  low-Unpodoaco  of  o  T-mc- 
tloa 
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1 


(cMHaMd) 


spect  to  the  load  impedance  of  a 
T-section,  that  is,  an  impedance  in 
series  with  one  arm  of  the  network. 
With  respect  to  Fig.  2 


sub- miniature,  rotary, 
electrical  equipment  for 
specialized  applications.. 

Mission- Western  Engineers.  Inc., 
offer  a  wide  range  of  basic 
motor  designs  adaptable 
to  highly  specialize  applications. 


400  tp!  in  VAC 
1  0  Gturmotor.  SO 
inch  otincts  st  22 
RFM.  Dimmioni: 
l.iO"  4u.  X  2.81- 
lont. 

400  cps  11}  VAC 
I  0  CttHMOIOT.  10 
inch  onncfs  nl  10 
RPM.  Dimtmiont: 
1.06"  Jin.  X  2" 
long- 


The  equivalent  input-impedance 
circuit  is  shown  in  Fig.  3.  Its  input 
impedance  is 

Z  —  (Z|  -|-  Z,)  (Zf,a*  Z|0*  -f-  Z|0) 

,+  Zf  -|*  Ztfl*  -f-  Zia*  -f-  Zifl 

»  +  Zio) 

Z,  Z/,a  -b  Z,a  -|-  Zi 


320/1000  cps  11} 
VAC  1  0  motor  mmJ 
3"  ton  otttmhly. 
8}00  RPM  01  400 
cpi.  With  2"  ton. 
10,000  RPM  0t 
400  cpi.  Motor 
Dimtniioni:  1.4}" 
rtio.  X  1.7}"  long. 


400  cpt,  11}  VAC 
I  0  motor  onJ  L-R 
it2  Crntrifngsl 
Btowrr,  22  CFM 
frtg  0ir.  With  60 
cpt  motor.  10  CFM 
With  28  VDC 
motor.  3}  CFM. 


where  the  relationship  Z,  -f-  Z,  = 
Z,a  has  been  used  repeatedly  in 
order  to  simplify  the  calculations. 
The  input  impedance  calculated 
directly  from  the  original  circuit  of 
Fig.  2  is 

„  _  (Zl  +  Zi)  Z,  ,  .y 

"  “zl+z,  +  z, 


Ptfmantnt  Msgntt 

DC  motof  6  L-K 
Crntrifngol 
Blou'tr.  20  CFM 
frtr  mir.  Motor 
t/imrniioni:  l^/i" 
din.  X  2"  long. 


It  has  been  verified  that  the  Net¬ 
work  Theorem  does  apply  to  series 
impedances  as  well,  but  this  should 
not  be  construed  as  a  recommenda¬ 
tion  to  calculate  the  input  im¬ 
pedance  of  a  loaded  T-section  by 
Zepler's  Network  Theorem.  Im¬ 
pedance  Zl  itself  could  be  inter¬ 
preted  as  a  complex  network,  con¬ 
sisting  of  many  branches,  without 


^  Prrmanmt  Mogntt  DC  Motori  6  Gtor- 
motort.  Output  Sptrdt  to  1  RPM.  Promt 

#  diometer  or  ll/i".  Alto  artilahlt 

_  (i  V4"  dit.  frtmt  only)  in  Split  Stritt  DC 

*  ivhtn  dttign  forhidt  uit  of  Ptrmontn’ 
Mogntt  typt. 

If  you  have  a  problem  involving 
design  or  application  of  AC  or  DC 
type  motors,  why  not  write  us  for 
engineering  assistance  and  recom¬ 
mendations  on  a  Mission-Western 
designed  motor? 

Many  other  types  and  frame  sizes, 
in  both  AC  and  DC,  available. 

Mission- Western  is  associated  with 
Western  Gear  Works  — since  1888  a 
leader  in  the  mechanical  power  trans¬ 
mission  field.  six 


MISSION -WESTERN 


ENGINEEIS,  INC. 

1 32-1 34  W««t  Colorado  St.,  fasadono  1 ,  Calif, 
f  Wmt  moro  hifermotioN?  Uw  post  cord  on  last  pag«. 
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ELECTRONIC 

LENSES? 


the  (Udei^  apduuU  UcutA^A  iite 

ttCcitOtt,  ci  tUUit  U4CC£3.\.jit*il4f  Gcp.- 

pAodotcluut  *yi,eii%a<LA  la  Ute  lattA 
pAo^Uetn  i  live.  C’daci'uU'UA:^ 

9  . 


hi/e  '%e  pA04*cL  Ute  ie*t4eA  ute 
dAe  ttota  t*taJzetu^  AAtfte  O-jj 

the  laAe^MAi  rruieut^liUcitiAeAA. 
eieehioeuc  eCf^ttl^'ietteeU.  PichrAe 
lotLe  j^e  pluJe  le^tAeA.  JleetieA. 
^OA  M ox^etaiAoetA ,  9 cxietoAco^pei 
/Jlxunxc  PdxUxiiixut  IrOieteLotuA. 
^ilteA  JleetieA  ail  kxttxlA.  /J 
hx/Ai  aUiexl  pAxUtieen  citii- 
dAett.  "  txiJze  a  IxU  pAide 

ttt  044A  cxtetlAxU  ajf  jjlxU  AuA^xi.- 
ceA,  pAxAxft  IxUeAaetxxA,  aetd 
xlicutteieAA.. 

hide  oAe  ieuuiieu^  axLcUlixxxtxoi 
ApexUxjii/^exd  leeiA  umaJi  ttt  the 
eiexUAXieUcA.  j^ieid,  lexidieix^  ta 
itoiuxtte  OAxdeAA.  ^Uie'te  ex^xeip- 
ped  jpA  exjeAxfiiueu^  .j^xioen  lueiec 
AeAexiAxUt  ta  mcUiieu^  oxtA  oxiut 
IxmIa  ta  ttteei  itA  deeHxxeixlA. 

'UJxU  tfxut  iei  dxi  ketxuu  xfXUtA 

leetA  pAxUdeenA.  ? 

PENNSYLVANIA 

OPTICAL 

COMPANY 


234  So  Eighth  St  ,  Reading,  Pa 
Telephone  Reading  4-8397 


Need  to  be  sure 
of  CONTINUOUS, 
ADEQUATI-VOLTAGE 
POWER? 


USE  thisASCA 
COMBINATION 

AutomoHc  Transfer  Switch 
with  Close  Differential  Relay 


■ACKTAUK  (contieMd) 

invalidating  the  preceding  deriva¬ 
tion.  A  more  generalized  proof,  for 
both  passive  and  active  networks, 
can  be  found  in  reference  2. 

Leo  Storch 

Hughea  Aircraft  Co. 
Culver  City,  California 

References 


When  installing  your 
emergency  power  supply 


Be  sure  of  continuous  power  by 
installing  an  ASCO  Automatic 
Transfer  Switch  to  transfer  the 
load  to  emergency  should 
normal  power  fail. 

Be  sure  of  adequate-voltage 
power  by  equipping  your  ASCO 
Automatic  Transfer  Switch  with 
ASCO  Close  Differential  Relays, 
to  provide  for  transfer  and  re¬ 
transfer  of  the  ioad  on  a  small 
voltage  differential. 

mr'sl^he  best  electronic  equipment 
is  useless  without  power;  you  need  an 
emergency  supply  to  prevent  costly  shut¬ 
downs.  But  even  with  this  emergency 
source,  unless  automatic  load  transfer  is 
provided,  your  equipment  will  be  inoper¬ 
ative  until  the  emergency  power  switch  is 
located  and  manually  thrown.  During  this 
"waiting  period"  your  equipment  is  useless 
and  time  and  money  are  wasted. 


K> 


ASCO  can  eliminate  this  delay  by  supply¬ 
ing  an  Automatic  Transfer  Switch  that  will 
transfer  in  two  to  five  cycles  on  small  units 
and  five  to  nine  cycles  on  largel 


Once  the  normal  source  is  again  in  proper 
operating  condition,  the  ASCO  Transfer 
Switch  will  automatically  restore  the  load 
to  the  normal  |ource. 

ffOINT^V  Where  adequate-voltage 
power  inmportant,  ASCO  Transfer  Switch 
equipped  with  A^O  Qose  Differential 
Relays  can  provide  transfer  on  a  5y«  dif¬ 
ferential  in  power  supply  voltage  (less,  if 
required). 


(1)  K.  E.  Zepler,  A  Network  Theorem, 
Wireless  Engineer,  29,  No.  341,  page  44, 
Feb.  1962. 

(2)  Leo  Storch.  Note  on  A  Network 
Theorem,  IVirele**  Engineer,  30,  No.  4, 
page  77,  Apr.  1953. 


Man  and  Machine 

Dear  Sirs: 

In  Electronics  for  June  1953 
I  (p  368)  appeared  an  article  by 
Norbert  Wiener,  entitled  “A  Ma¬ 
chine  Wiser  Than  Its  Maker.” 

I  take  the  liberty  to  quote 
the  following  sentence  from  this 
article:  "The  apparent  theodicy 
hinted  by  the  glory  and  the  apt¬ 
ness  of  the  infinite  complexity  of 
nature  is,  according  to  Darwinism, 
merely  what  is  left  of  a  random 
process  of  growth  and  change  when 
its  softer  and  less  durable  mani¬ 
festations  have  been  worn  away  by 
the  sands  of  time  and  the  weak- 
,  ness  of  their  own  futility.”  (p  370) 

From  a  philosophical  point  of 
view  I  have  strong  objections 
against  the  word  “random”  in  this 
sentence.  To  make  clear  what  I 
mean  I  propose  the  following  sen¬ 
tence  as  an  antidote:  “The  ap¬ 
parent  purposefulness  hinted  by 
;  the  magnificent  complexity  of  the 
modern  motorcar  is,  according  to 
I  neo-positivism,  merely  what  is  left 
of  a  random  process  of  growth  and 
change  when  its  softer  and  less 
durable  manifestations  (for  ex- 
;  ample:  the  Ford  T-model)  have 
been  worn  away  by  the  sands  of 
time  and  the  weakness  of  their  own 
futility.” 

I  am  afraid  that  you  will  con¬ 
sider  this  proposition  as  pure  non- 
I  sense.  On  behalf  of  what  is 


CloM  diffarantial  relay*  are  also  avail¬ 
able  a*  unit  device*  for  any  application. 

Our  ideas  on  the  auto- 
matle  transter  of  loads  ore 
discussed  In  o  special  free 
pamphlet.  May  we  send 
you  a  copy? 

Aukmiatic  Switch  Co. 

3U-L  LAKtSIDI  AViNUI  ORANGE,  NEW  JERSEY 
Wont  mort  iiife'iMtioii7  Um  post  cord  on  knt  pee*. 


Wiener’s  sentence  a  manifestation 
of  wisdom?  It  looks  as  if  his 
article  is  a  modern  defense  of  that 
old  baseless  delusion:  determinism, 
advocated  by  astrology  in  the 
Middle  Ages. 

Dr.  I.  J.  van  Slooten 

Philips  Research  Laboratories 
Eindhoven 
The  Netherlands 


DOUBLE  BARREL 

Advertising 


pleto  edveitlsinc  lob  you  need  the 
double  effect  of  both  Display  Adver- 
tidnc  and  Direct  MaiL 

Display  Advertising  keeps  your 
name  before  the  public  and  builds 
prestige. 

Direct  Mail  supplements  your  Die> 
play  Advertising.  It  pin-points  your 
message  right  to  the  executive  yow 
want  to  reach— the  person  who  buyp 
or  influences  the  purchases. 

More  and  more  companies  are  coa> 
stantly  increasing  their  use  of  Direct 
Mail  because  it  does  a  job  that  na 
other  form  of  advertising  will  do. 

McOraw-Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
BfcOraw-Hill  lists  for  mailings.  Our 
fuunes  give  complete  coverage  in  aD 
the  industries  served  by  McOraw* 
Hill  publications— gives  your  message 
the  undivided  personal  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  firms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
decisions.. 

In  view  of  present  day  difliCultiee 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalized  aarv 
vice  is  particularly  important  in  oo- 
caring  the  comprehensive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  information 
today.  You’ll  be  surprised  at  the  lost 
over-all  cost  and  the  tested  effectfvp* 
Msa  of  these  hand-picked  selectioon 


McGRAW-HiLL 
PUBLISHING  CO.,  INC. 

J  to  Acst  42M(t  Strrrt 
NIA  YORK  13  S  Y 
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FLUXES 

SOOERING  \ 
BRAZING  &  WELDING  < 

I  t  AUIN  CO.  INC 


Chiiaft  31,  Hi 


WALKIE  RECORDALL 


PARTS  DISTRIBUTORS,  LTD. 


MILI^  REPRODUCER  CO  .  INC 

112  N!  W  fOtr  J  N  » 


HIGH 

VOLTAGE 

POWER 

SUPPLIES 


Mcoiurei  moB*mum  modutoh 
on  mobilc-tyifem  FM  frontmi 
quenciet  25  to  200  MC  Pr 


LAMPKIN  LABORATORIES,  INC 

BRADC'nTON  FLORIDA 


kVBiTf  FO*  rAFAlOO 


REX  RHEOSTAT  CO 


PPCCISC  MtASURlMlNTS  CO 
S'.«S  hM.MWAY  hkooklys 


CONTACTS 


Bobbin,  spool,  form,  loysR.  InlorUarod, 
IntorwoToa  typos.  Mods  of  ony  molortol. 
any  finish,  for  Cray  oppUeation. 

Sond  bluo-prints  and  spsctflcafions 
for  prompt  quotation. 


FOR  THE  FIELD  OF  ELECTRONICS 


EISLER  MANUFACTURES  COMPLETE  EQUIPMENT 

WELDEM  FOR  RPOT  4  WIRE  BUTT 
BAOIO.  TV  TUBE  EQUIPMENT  4  REPAIR  UNITt 
INCANOEBCENT,  FLUOREBCENT  MF6  EQUIPMENT 
NEON  BIGN  MAKERB  EQUIPMENT.  QLABB  LATHEB 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPB.  Ett. 

W«t  Qian  BLICINO  4  CUTTING  MACHINEB  far  LaS  Un 
TRANBFORMERB.  SPECIAL  4  BTANOARO  TYPES 
EISLER  ENGINEERIN6  CO.,  INC. 

751  Sa.  I3tk  Bt.  Nawark  S.  N.  I. 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL 

receivers — test  equipment 
tronjmitter*— controls 
sub-assemblies 

TELETRONICS  LABORATORY,  INC. 

Westbury,  L.  I.,  N.  Y.  Westbury  7-102B 


CRYSTALS  FOR  ALL  PURPOSES 


Shorted  Turn  Indicator^ 

Sensitive, ruBBsd.nen-tkoeidNB 

#f#r  unmounted  coilti  $ISO.  f.o.b. 
HUNTINGTON  BEACH,  CALIF. 


ARTRON 


<'ontti)ucHi4.  penBAimi.  \a4nM  rMordlM.  op  to  4  bn.* 
only  oC  hr.  inatanuneotu,  p»rmAnrat  pUyboclL  Ptoks 
up  itound  up  to  BO  ft.  RecoitU  confer«noeft.  lecture,  die- 
utlon»  t'way  ph^e  A  Mlei  ulks;  while  welkinc,  rldlnc 
or  Hying.  Itecordj  In  close  btifCcMe  with  *'hldden  mlko*  i 
Write  ff  OitatM  tltw^tare. 


RESISTOR 


Have  you  problems  in 


Etpsclslly  dmlgfisd  for  utt  hi  dsvsiopmont  and  production 
loborateriot  wfwro  ttandardlnd  RTMA  rosistor  valuot  art  to  Bb 
datermlnsd  saally  and  quickly. 

DREBHn^^  Rochtosttor  Electronics  Co.,  Im. 

BEPT  S-4  Bai  237  PENFIEIB.  MEW  TBM 


.  .  WE'LL  MAKE  IT! 

TERMINALS 

HEADERS 

.  .  .  SPECIAL  ITEMS 


SUBCONTRACTING 

MILITARY  AND  COMMUCIAL 
Dosion.  dovalopmani  and  manulacturo  of 
Sorvomoeboniaam.  Controls,  Toroids,  Sal- 
ur^lo  Boacteis,  Maqnotle  AmplIWois. 
FIDELITY  INSTRUMENT  CORPORATION 
1530  W.  MARKET  STREET 
TEL.  7B7I  YORK,  PENNA. 


END  SEALS 


PALLADIUM 

srrsring  ....  hhqdium  ....  in 
Hosh,  inttrmediote  and  heavy  electrodeposits. 
Information  regarding  clectroploted  thicknesses 
upon  request. 

DANIEL  D.  ZIELIK 

Brown's  Lows_ folrflsld,  CownscTIcnt 


QUALITY  PRODUCTS  CO. 

3B7  Choriss  St.,  Providancs,  R.  I. 


We  invite  inquiries  on 


M ILITARY-SUR-CONTRACTING-COMM . 
Eloctrsnic — MschanUal  Dsvkts 
Full  Mstai.  Machino  Shop  FocUitios 
From  Raw  Motal  to  Flnisnod  Dosrieo 
No  Ordsr  Too  Small 

UNIVERSAL  MANUFACTURING  CO. 

194  Bewsry 

Rseter  2-1997  Now  York  12,  N. 
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Professional  Services 
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Searchlight  Section  aovsbusing 

OPPORTUNITIES  •  EQUIPMENT— USED  or  RESALE 


ClASSIFIED 
EMPLOYMENT  .  BUSINESS  . 


UNDISPLAYED  RATE 

$1.10  ■  IIm,  miiiiiiivM  3  liMt.  T«  figurt  md- 
vaac*  poyaMnt  coMt  5  Tirqga  wordi  M  •  Um. 
POSITION  WANTED  A  INDIVIDUAL  SELL¬ 
ING  OPPORTUNITY  WANTED  widltplaiMd 
advtrtitiKg  rot*  h  MM-holf  of  obov*  roto, 
poyobl*  I*  odvonc*. 

ioX  NUMRERS  cowit  1  lin*  oddltlMNL 


INFORMATION 

DISCOUNT  10%  If  Ml  gayiiM«t  I*  OMd* 
io  odvoac*  for  faor  cwiMcativ*  laMnioM  of 
•aditploytd  odi  (a*t  lacladlag  pr*po*Ql*). 
EQUIPMENT  WANTED  OR  FOR  SALE  AdvortlM- 
OMat*  occaglobi*  aaly  la  0ispl*Y«d  Styk. 


DISPLAYED— RATE  PER  INCN 
Tho  odvortiiiag  rot*  It  $10.10  par  lack  M 
■II  •dvortWat  ■pp*arlag  aa  etbar  Ifcaa  •  caa- 
tract  both.  Caatroct  rata*  qaatad  oa  raqaaat. 

AN  ADVERTISING  INCH  I*  aiaatarad  H  iMh 
vartkaNy  *a  ea*  eelaaia,  3  calaaaw  30  lacbai 
— t*  a  pog*.  ELECT. 


Saad  NEW  ADVERTISEMENTS  to  N.  Y.  Offka,  330  W.  42  St.,  N.  Y.  30,  for  tba  Octobar  hstm  closing  Sapt.  3.  Th*  publithar  coaaot  occapt  advortltiag  la  tb*  Saarcb- 
ligbt  Sactioa,  whkh  lists  tb*  aomat  of  th*  atonafoctarars  of  raslston,  eopociton,  rokostots,  oad  potaatioaiatan  or  other  nomas  datignad  t*  datcrib*  tach  pradacth 


STAFF  EDITOB 

Must  be  groduate  engineer 
(electronics).  Industry  eseperi* 
ence  essential.  Aptitude  ior 
technical  reporting  desirable. 
Moil  resume,  requirements  to 

W.  W.  MacDonald,  Editor 
ELECTRONICS 
330  W.  42nd  Sf., 

Now  York  36,  N.  Y. 


BBPLIES  (Box  So.):  Addrtu  to  office  neareil  yoa 
saw  YOBK:  dSO  H'.  Itnd  8t.  (ii) 

CHICAGO:  StO  S.  Mirhiuan  Ave.  (11) 

BAS  FRASCIBCO:  tS  Poet  Bt.  (() 


POSITIONS  VACANT  I 

ELECTRONICS  ENGINEERS  and  Phyatclnta 
Intnraated  In  Resrarrh  and  Development  on 
trigger  circuits  and  high  speed  sweeps.  Oppor-  , 
tunlty  to  do  original  work  on  transducer  appll-  | 
cations  to  specialized  problems  in  shocks  and  ' 
detonations.  P-8768,  Electronics.  j 

PATENT  ATTORNEY  wanted  by  New  York 
patent  law  firm  to  work  In  or  or  near  New 
York  City.  P-8775,  Electronic*. 

ELECTRONIC  ENGINEER— degree  with  Intsr- 
est  covering  technical,  organizational,  and 
supervisory  phase*  of  receiving  tube  measure¬ 
ments.  New  plant  located  in  Finger  Lakes 
region,  one  mile  from  town,  offers  work  that  la 
a  challenge  with  excellent  opportunities  to 
prove  yourself.  Salary  commensurate  with  abil¬ 
ity  and  experience.  All  employee  benefits  In¬ 
cluded.  Write  and  Include  resume  to:  Employ¬ 
ment  Supervisor,  Weatinghouse  Electric  Corp., 
Bath,  New  York. 


POSITIONS  WANTED 

GOVER.NMENT  CONTRACTING — E.  E  grad-  ! 

uate  with  11  years  electronics  design  expe¬ 
rience,  5  years  as  ofllcer  asaoclated  with  elec¬ 
tronics  R  A  D  In  AF  and  7  years  in  present 
position  having  responsibility  for  Gov't  con- 
tractural  work  with  large  eastern  electronics 
aifgr,  seeks  new  position  In  Gov't  contract  Held. 
Fully  qualified  In  all  phases  of  contract  nego¬ 
tiations  and  administration.  112,000.  per  year 
salary  desired.  PW-8768.  Electronics 

ELECTRONIC  FIELD  Engineer,  live  years  ex¬ 
perience  In  Communications  Radar  and  sys¬ 
tems  engineering  desires  work  In  Puerto  Rico 
and  the  Caribbean  area.  Age  31.  Married.  PW- 
8757,  Electronics 


ANYTHING  within  reason  that  is  wanted  In 
the  field  served  by  Electronics  can  be  quickly 
located  through  bringing  It  to  the  attention 
of  thousands  of  men  whose  Interest  Is  assured 
because  this  is  the  business  paper  they  read 


EXECUTIVE  DEV.  ENGINEER 

$15,000 — NO  FEE 

Suparvls*  o  daTalopmant  sactioa  ior  the 
country's  most  progressiva  monuiacturar  oi 
alactricai  and  alectronie  equipment . 

Ask  for  Roy  Edwards 

O'SHEA  EMPLOYMENT  SYSTEM 

64  E.  JackMfl.  Clife..  III.  Tsl.  WAbssli  2-1884 


ELECTRONIC  DEVELOPMENT 
IS  MOVING  WEST* 

ENGINEERS — Take  this  opportunity  to  join  the  staff  of  o 
Western  electronics  pioneer  &  leader. 

Croafiva  abilify  find8  axpra88ioii  with  U8! 

•  RE.SEARCH  Broad  proiact  varioly  la  apodal  ro- 

•  DEVELOPM EIVT  coWara,  tronamlttara  &  olbor  davlcaa. 

•  PRODlJCTIO!V  Advoacad  dasiqii  tachniquea. 

*  FIgaras  show  20%  U.  S.  octivify  in  So.  California 

Rstecstieii  expenne— exoellsst  wertdss  cenditlen*— Cestral  laestlen.  Scheduled  revlewt  A  advaneee.  Flee 
inturssM  plsn.  Me«*  iheuld  net  disturb  uryent  military  sroieets. 

Sand  coniplata  raaam*  vrifh  incom*  hktory  A  raquiramants  to  anginaaring  amploymanf  mgr. 


3761  SO.  HILL  ST. 


LABORATORIES,  Inc. 


LOS  ANGELES  7,  CALIF. 

(A  Subsidiory  of  Hoffman  Radio  Corp.) 


ELECTRONIC  ENGINEERS 

SENIORS:  To  act  oa  a  group  laadara  on  daalgn,  davalopmant  and 

production  oi  ra^o.  rodar,  talavlalon  transmittara.  ra- 
calvara  ond  taat  aquipmanl. 

S1*KC'1AI.1NTN:  (2)  Mlcrowova  circuitry  and  UHF  plumbing,  praiarobly 
with  microwova  taat  aquipmanl  daalgn  axparianca. 

Must  hova  minimum  iiva  yaara  proctlcal  axparianca,  including  knowladqa  oi  Got- 
emmant  apacilicotlona,  airborna.  ground  and/or  novol  aqulpmanta.  Excallant 
opportunity  for  advancamant.  Wrlla,  giving  outlina  oi  aducation,  axparianca,  back¬ 
ground  and  aolary  axpactad,  to 

Engineering  Personnel  Deporfmenf 

ERKED  ELEfrrRONIf:S  AND  CO.NTROLS  f^ORPORATION 
200  Hudson  Street,  New  York  13,  N.Y. 


Radio  and  Ttlavlsion 
Racaivars 


Industrial  Controls 


EUctronIc  Equipment 

Nucleonics 

Instruments 


RADIO  ENGINEERS 

Tronamittar  and  Racaivar  Englnaara 
needed  for  ovaraaoa  work  in  communi- 
catlona.  Salarlaa  $5,200  ond  up  accord¬ 
ing  to  axparianca. 

PAGE  ENGINEERS 

(Page,  Creufz,  Garrison  and  Woldschmitt) 
600  Bond  Building,  Washington,  D.  C. 


ELECTRONIC  ENGINEERS 

FOR  DESIGN  A  DEVEIOFMENT  WORK  IN 
COMPUTERS 

DIGITAL  TECHNIQUES 


sand  rasuma  af  aaparlansa  and 
aduc  nt  Ian,  with  salary  raguiramantA 

ta 

Hlcctronic  Rii^inerriii^  Cnnipiitiy 
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ENGINEERS  DESIGNERS 


ELECTRONIC 

SERVO 


FIELD  ENGINEERS 

*  For  rocont  con*90  groduotM,  horo  or#  potitieiM  with 
a  challongo  — 

ASSIGNMENT  —  you  will  osiitt  in  tho  inttallotion,  operation, 
and  maintenance  of  our  equipment  at  aircraft  planti  and  Air 
Force  boM*.  The  work  will  include  liaison  between  AC  and  the 
customer,  training  of  customer  personnel,  analysis  of  problems, 
and  recommendations  for  improvements.  Many  of  these 
outstanding  openings  are  one-year  overseas  assignments. 

YOUR  BACKGROUND  —  your  educational  background  con  be 
in  any  of  the  fields  of  AE,  EE,  ME,  Physics,  or  equivalent.  To 
be  successful  in  these  positions  you  should  have  a  definite 
interest  in  people  as  individuals  and  be  willing  to  relocate  to 
field  assignments.  Single  men  given  preference. 

TRAINING  —  our  theoretical  and  applied  in-plant  training 
(here  in  Milwaukee)  will  prepare  you  for  these  onignments. 

In  addition  to  your  salary,  you  will  receive  a  field  allowance  — 
and  a  substantial  bonus  if  selected  for  overseas  assign¬ 
ment  ...  if  you're  looking  for  an  opportunity  with  a 
"present"  and  a  futurt  write  us  for  further  facts. 


ELECTRO— 

.  MECHilN/CAL 

It _ ^ - ! 

'AC'  OFFERS 

AXboUenge  to  Men 
of  Rosounefulness 


Wa  naad  man  of  high  codftor,  axparioncod  in  the  Hold  of  airbomo  outo- 
motic  olectroHnochoiiicol  control  oquipmont.  You  will  bo  ongogod  in  the 
monufoctur#  and  dovelopmont  of  highly  complex  aquIpoMnf  of  the  most 
advanced  typo  in  o  otoodily  expanding  division  of  our  company— o  division 
with  20  yoort  of  MKCossfel  oporation  in  the  prodsion  instrumont  fioid. 
Wo  offor  many  advantogoa  to  those  who  join  our  organisation— 
SALARY  incroasot  ore  bated  on  merit  and  initiative  .  .  .  two  weekt 
VACATION  with  pay  .  .  .  HOSPITALIZATION  UNEFITS  .  .  .  UVINO  and 
RECREATIONAL  FACILITIES  are  among  the  best  anywhere  along  Lake 
Michigan  .  .  .  POSITIONS  ARE  PERMANENT  due  to  long-range  manufac¬ 
turing  and  development  programs  ...  in  short— here  at  our  "AC' 
Milwaukee  plant  you  get  small  company  advancement  opportunities  with 
large  company  employe  benefits  .  .  .  EXPENSES  incident  to  interviews 
ore  all  absorbed  by  us. 

For  less  experienced  engineering  graduates,  we  have  a  Junior  Engineer 
Training  Program  which  makes  it  possible  for  you  to  become  acquainted 
with  all  phases  of  our  company  .  .  .  you  con  also  take  advantage  of 
educational  opportunities  for  advanced  degrees  at  Marquette  University 
and  the  University  of  Wisconsin. 

We  answer  ALL  inquiries  .  .  .  write  or  apply 

AC  SfAKK  nUO  DIVISION 

GENERAL  MOTORS  CORPORATION 

1923  E.  KENILWORTH  PLACE  •  MILWAUKEE  2.  WISCONSIN 


Pleasant  Working  Conditions 

So  we're  exaggerating  a  little!  If  you  want  to  get  technical  about 
it  (and  you  probably  do)  your  life  at  our  company  won't  be  quite 
this  cushy.  We  can  promise  this  though— even  the  sky's  not  the  limit 
for  future  opportunity.  You  work  with  a  congenial  group  of  engineers. 
People  will  listen  to  your  ideas.  The  boss's  door  is  always  open. 
Who  you  «NW*— You're  an  Electronic  or  Mechanical  Engineer.  You're 
experienced  in  air  communication  and  navigation  circuitry  and 
development.  You  have  worked  with  low  or  high  frequency  circuits, 
instrumentation,  component  utilization  or  associated  problems. 
What  you  do  now — Simple!  Just  contact; 

Arthur  E.  Harrison,  Vice  President,  Engineering 

wlfcOX  Electric  Company,  Inc. 

Fourteenth  &  Chestnut,  Kansas  City  27,  Mo. 


HOUSTON,  TEXAS 

PrucUion  •quipmani  monuiacturar 
needa  qualiilad  •xpariancad  enqi- 
uer  for  oudio  and  tub-audio  trant- 
iormar  datlgn  and  davalopmant. 
Exparlanca  with  high  parmaobllity 
alloyt  datirobla.  Knowladga  of  mag- 
natlc  circuitry  mutt  ha  tufiicianl  for 
davalopmant  work  on  mognatic  om- 
pliiiart.  Salary  commanturata  with 
ability. 

SOUTHWESTERN 
INDUSTRIAL  ELECTRONICS  CO. 

P.  O.  BOX  130SB,  HOUSTON  19.  TEXAS 


ELECTRONICS  ENGINEERS 

Thu  attobliahad  alactronict  monufac- 
turar  locatad  In  tba  haart  of  waatam 
Naw  York  raqulrat  men  with  daeign 
axparianca.  Parmanant  positions  avoil- 
abla  for  sanior  and  Junior  man  with  EE 
or  ME  degraas  or  aquivolant  axparianca. 
Pina  cultural  community  In  which  to  Uva 
with  good  schools,  homas.  and  prograt- 
siva  associatas.  Plaosa  writa  to: 

CHIEF  ELECTRONICS  ENGINEER 

STROMBERG-CARLSON  COMPANY 

ROCHESTER  3,  NEW  YORK 
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GOOD^rvEAR 

AIRCRAFT 


GOODYEAR  AIRCRAR  CORPORATION,  1210  Massillon  Road,  Akron  1^  Ohl^ 
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key  words  to  your  employment  opportunities  at  GOODYEAR  AIRCRAFT  .  .  . 
pioneer  and  leader  in  lighter-than-air  craft  ...  an  established  and  growing 
company  building  an  outstanding  technical  reputation 


DESIGN  ENGINEERING  opportunities  exist  in  the  fields  of  airships,  air¬ 
planes,  and  components,  airframes,  power-plant  installations,  controls, 
hydraulics,  electronics  systems,  fuel  cells,  canopies,  and  wheels  and  brakes 

DEVELOPMENT  of  missiles,  jet  aircraft,  and  helicopters,  electric  and  elec¬ 
tronics  system,  servomechanisms,  fiber  resin  laminates,  and  many  other 
projects  present  an  urgent  need  for  capable  engineers 

WELDING  ENGINEERS,  civil  engineers,  mechanical  engineers  with  ability 
in  metals  fabrication,  and  industrial  engineers  experienced  in  time  study 
are  needed.  Job  opportunities  also  exist  for  technical  editors  and  illustrators 

POSITIONS  are  open  at  several  levels,  and  inquiries  are  also  invited  from 
recent  graduates.  Salaries  are  based  on  education,  ability,  and  experience 

PAID  VACATIONS,  free  group  life  insurance,  a  good  hospitalization  plan, 
paid  sick  leave,  company-sponsored  pension  plan,  planned  recreation,  and 
free  parking  are  among  the  facilities  at  the  plant 

A  FRIENDLY  CITY,  Akron,  Ohio,  is  located  in  the  center  of  the  midwestem 
industrial  region  I 

klF  YOU  ARE  INTERESTED  in  a  secure  future,  write,  giving  details,  or  request 
an  application  from 

C.  G.  Jones,  Salary  Personnel  Department 


DESGN 


RESEARCH 


DEVELOPMENT 
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ENGINEERS 


Unusual  Opportunities  for  Men 
with  Long-Range  Plans 


•  W«  or*  one  of  the  leading  Electronics  firms  in 
the  Chicago  area  and  require  Design  and  Devel¬ 
opment  Engineers  with  from  3  to  5  years'  ex¬ 
perience.  Positions  also  available  at  Project 
Engineer,  Engineer  and  Junior  Engineer  levels. 

We  will  consider  men  with  the  necessary  expe¬ 
rience  and  ability  who  are  ready  to  take  on  the 
responsibilitieB  of  these  openings.  The  men  se¬ 
lected  will  be  given  intermediate  and  advanced 


ond  to  none.  We  ore  within  easy  access  of  all 
shopping  centers  with  convenient  city  trans¬ 
portation.  Close  by  are  many  suburbs  where 
one  can  live  and  commute  back  and  forth  in 
a  short  time — adjacent  to  all  great  centers  of 
learning. 

Our  company  has  a  long-range  program  of  de¬ 
sign  and  development  in  which  you  may  partici¬ 
pate  ...  all  positions  are  permanent. 


level  assignments  in  our  _ _ _ _ _ _  We  suggest  you  write 


well-equipped  Television. 
Radio,  and  Government 
Equipment  Laboratories. 

We  are  located  in  the 
northwest  section  of  Chi¬ 
cago  where  living  and 
working  facilities  ore  sec¬ 


•  Our  requirements  concern  experience  in  all 
phases  ol  the  dexelopment  of  monochrome  and 
color  TV  receieers  •  color  generating  equipment 

•  UHF  systems  •  radio  receirers  (broodcast  or 
military)  •  radar  systems  •  and  laboratory  test 
equipment 


Mr.  Walter  Weeker,  Per¬ 
sonnel  Division,  giving 
educational  qualifications 
and  related  experience. 
Interviews  will  be  ar¬ 
ranged  at  your  conven¬ 
ience. 


Admiral  Corporation 


3800  W.  Cortlond  St. 
Chicago  47,  Illinois 


.J 


Bell  TelepBme  Lakrdtories 

has  career  openings  for  experienced 

electrical  engineers 
mechanical  engineers 
-  ^  physicists 


\ 


For  work  on  Gnlded  Misillcs,  Rsdsr,  Fire 
Control  snd  Cndcrwster  Systenu  In  New 
Jency  (to  milet  from  New  York  City). 


The  company  that  hat  pioneered  many  ol  the  major  devel- 
opraentt  in  the  fields  of  communications  and  electronics  now 
oners  you  an  opportunity  to  join  its  staff.  Here  you  will  gain 
invaluable  experience  ana  great  satisfaction  through  the  chal¬ 
lenging  diversified  nature  of  the  work.  To  qualify,  you  must  be 
a  college  graduate  (preferably  not  over  40  years  of  age)  with 
related  experience  of  the  following  types; 

j  SysTems  Prvefopmrnir^ 

Fundamnntal  DnvnlopRMnt 
Circuit  Dnsisn 
Mnchanical  Dntign 
iquipmnnt  Dnvnlopmnnt 
Finid  Tnsting 


Systems  fufiiMcring 


Analysis 

Coardination 

■valuation 

Planning 

Studios 


iVrite,  giving  fuU  detoiU  Of  odueation  and  experieneo  to: 

BELL  TELEPHONE  LABORATORIES  tar. 

Employmrnt  Dirictor,  Box  2,  New  York  14,  N.  V. 


ENGINE 

SYSTEMS 

RADAR 

SERVO 

COMPUTER 


ERS 


BACKGROUND: 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


Rtsponsiblt 
positions  open 
tor  top  level 
develop  m  e  n  t 
and  project 
engineers  with 
practicol  and 
research  expe¬ 
rience  in; 


Circuits 


Advanced  Electronic 
and  Systems 
Microwave  Radar 

Microwave  Receivers 
and  Transmitters 
Also  Engineering  Design  and  AiMiysis 
relating  to  fields  such  as;— 
Analogue  and  Digital  Computors 
Servomechanisms 
Communications 
Navigation 
Fire  Control 

Requirements  emphasise  ad¬ 
vanced  analytical  and/or 
management  experience  on 
highly  complex  electronic 
ond  electro-mechanical  sys¬ 
tems. 

Kindly  send  resume  and 
salary  requirements  to 


CofP- 


L _ 
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ym  No  ^heck  sheet 

□□  f'^OFBSSlONAL  RECOGNITION  A 
a  D  ADVANCCMINT  IN  STATUS^ 

□  D  ^CCURITY  AND  STAUlim 

□  a  ’^HAlUNCe  AND  OPPORTUNITYf 

°°  SC,*lf>lNOOPPO/l 

^OR  PROMOTION?  ^ 

O  □  I^J^^LLENT  SUBURBAN  HOUSING  A 
^^ASONABLE  COSTf 

°°  Si?” 

□  n  ASSOCIATION  WITH  TOT’  SCICNTIS 

a  O  yriONUfUNDT’LANFORADVANI 
OO  AMITARYOIICOMMeilCIALOPPOk 

□  a  MODERATC  COST  OF  HYING  t 

□  a  modern  RFTlfiEMeNT  FLAN? 

a  a  <=°mpany.faidiife  insurance? 

□  a  COMFANY.FAID  UlERAl  HOSFITAl 

^‘>‘»SAEIUTYFIAN,FAmYZl 
uu  i-IBERAL  VACATION  PLAN? 

OO  ^'SERAL  HOLIDAY  SCHEDULE? 

□  □  professions  CT4  Ti 


NOW  OPEN  F< 

pVELOPMENT 

gn  engineers 

cSSnicatio^ 

;^echanicai  .  . 
COMPUTER  - •  • 

,  electron  TUBE 
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electrical  engineers 
mechanical  engineers 
mechanical  designers 

• 

in  the  field  of  electronic 
computers  and  associated 
equipment  for  use  in  busi¬ 
ness  machines. 

Write,  giving  education 
and  experience  to  Employ¬ 
ment  Manager. 

Reply  to  Department  A. 


THE  NATIONAL  CASH  REGISTER  COMPANY,  Dayton  9,  Ohio 


PROGRESS  WITH  A  LEADER 
OFFERING 
ADVANCED  ENGINEERING  POSITIONS 
IN 

NEW  AIR  CONDITIONED  PLANT 


Country  Surroundings 
— Big  City  Adrantag»M 
Add  Up  To  Au 
UnllmJtod  Futuro  Wltb 


SYLVANIA'S  ELECTRONICS  DIVISION 


A  iMMlar  In  the  development  nad  production  of  mlrrowavr  romponcnte, 
Sylvnnln's  expanding  Klectroniee  DIvleion  offers  n  few  top  microwave  engi¬ 
neers  an  aoanred  futnro. 

Here,  in  New  Bngland’s  Greater  Boston  area,  yon  will  be  next  door  to 
some  of  ttao  ooutrr's  most  renowned  technical  centers  of  learning  and 
roaonreh,  got  jroa  and  yonr  family  will  enjoy  the  serenity  of  country  living. 


fNGINEERING  SPECIALIST 
This  U  s  top  englDsertnt  auff  podUon  for  s  auts 
mbo  hss  the  flslr.  sMIltr  end  knowledfs  of  s 
•psolsUa  who  will  bs  cutniUeat  at  snd  swla  si 
sa  expert  In  sll  dlrUdoiuil  mlcrossn  proersms  snd 
prehlemi  of  our  four  plants.  The  poiltlan  offert 
top-rank  profeadonal  aotlrlty  eonrins  InTentlon. 
isaasroh.  derelopment,  proluctloo  and  appUeatlan 
In  tbs  mlorowsTS  Held.  Products  Inrolred  Include 
■eol-conduotor  deiloes,  TR  and  ATR  tubes, 
niagnetrana,  klyitrcna.  and  trsTellnt  wan  tubes. 
llaqulreoMOU  for  this  poettlon  Include  adranoed 


enxinerrlnf  or  phydci  decree,  or  eoulralent,  and 
at  least  5  yean  solid  experlenoe  In  the  mlcrowere 
Held. 

MICROWAVE  SPECIALIST 

For  adranoed  mlcrowere  Inreailfatlooe,  partleulsrir 
related  to  dllosn  oryatal  uerelopment.  appUcatloni 
and  Improred  eraluatlon  and  teatlnx.  Raquirea 
sound  background  In  eleotranagnetle  theory,  ware- 
guide  clrrtutry,  nticrowara  mixer  oparatlon.  An 
engineering  or  phydee  degree  and  1  to  S  yaan 
of  mlcrowars  experienoa  are  dcdrsbla. 


Pita—  te*4  eomplgts  rttmat  ta: 


SYIVANIA 


Mr.  Robert  !<.  Roller 

Sylvcmla  Elsctric  Producis  Inc.,  Eloeironies  Diviaiou 
Woburn.  Matt. 


Interesting  craotive  work  with  the 
most  rssourceful  and  progressive 
firm  in  the  field  of  television 
equipment. 

This  position  is  permanent.  It  will 
offer  every  opportunity  for  unlim¬ 
ited  advancement  and  tor  develop¬ 
ing  0  successful  career.  The  plant 
is  now  housed  in  a  newly-acquired 
larger  building,  only  22  miles  from 
downtown  New  York  City.  The 
surroundings  and  atmosphere  ore 
stimulating  and  congenial. 

Attractive  Salary 

Wfito  stating  qualifications. 

BLONDER- TONGUE  LABORATORIES 

536-536  NORTH  AVENUE 
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HELD  AND  RESEARCH 
ENGINEERS 

•  Radio  Communications 

•  Navigation  Equipment 

•  Microwave 
•Terminal  Equipment 
•Teletype 

•  Radar 

•  Computer 
•Test  Equipment 

Reiponiible  positions  with  a  well  estab¬ 
lished  pro9ressive  organization.  Applicants 
must  have  diversified  training  and  experi¬ 
ence.  Personal  interviews  will  be  arranged 
for  applicants  meeting  employment  re¬ 
quirements.  Reply  by  letter  giving  age, 
education,  experience  and  other  qualifica¬ 
tions  to: 

George  W.  Sarbacher,  Jr. 

NATIONAL 

SCIENTIFIC  LABORATORIES, 
Inc. 

2010  Mossachusaftt  Avenue,  N.  W. 
Washington  6,  D.  C. 


ENGINEERS 

AND 


PHYSICISTS 

BS-MS-Ph.D: 


Responsible  positions  in  mechanical,  elec¬ 
trical  or  electronic  engineering,  physics 
or  engineering  physics  for  advanced  de¬ 
velopment  and  design  of  special  equip¬ 
ment  and  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex¬ 
perimental  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  opporatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  and  allied  subjects.  Positions  ore 
of  immediate  and  permonent  importance 
to  our  operations.  Southwestern  location 
in  medium  sized  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  qualifications. 
All  applications  carefully  considered  and 
kept  strictly  confidential. 


Ind.  Rel.  Manager 
Research  ft  Development  Dept. 


PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  •  Oklahoma 


Convair  in  beautiful,  sunshiny  San  Diego  in¬ 
vites  you  to  join  on  "engineers"  engineering 
department.  Interesting,  choltenging,  essen¬ 
tial  long-range  projects  in  commercial  air¬ 
craft.  military  oircraft,  miniles,  engineering 
research  and  electronics  development.  Peti¬ 
tions  open  in  these  specialized  fields: 

Electrical  Design  Serve>iiMchanitmt 

Mechanical  Design  Aerodynamict 

Structural  Design  Thermodynamics 

Structures  Operation  Analysis 

WeighH  System  Analysis 

Gencrem  travel  ellowancct  te  tfcose  accepted, 
for  free  brochure,  write  Mr.  M.  T.  Broohi, 
Eng'nM'ing  Dept.  900 


CONVAIR 


IN  BEAUTIFUL 


SAN  DIEGO 

3302  PACIPIC  HIWAY 
SAN  DllOO  12,  CAUFORNIA 
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electrical  engineers 
mechanical  engineers 
mechanical  designers 

• 

in  the  field  of  electronic 
computers  and  associated 
equipment  for  use  in  busi¬ 
ness  machines. 

Write,  giving  education 
and  experience  to  Employ¬ 
ment  Manager. 

Reply  to  Department  A. 


THE  NATIONAL  CASH  REGISTER  COMPANY,  Dayton  9,  Ohio 


PROGRESS  WITH  A  LEADER 
-  OFFERING 
ADVANCED  ENGINEERING  POSITIONS 
IN 

NEW  AIR  CONDITIONED  PUNT 


Country  SurroundingM 
— Big  CHy  AdrantagoM 
Add  Op  To  An 
Unlimltod  Future  With 


SYLVANIA'S  ELECTRONICS  DIVISION 

A  iMidar  la  the  deTelopment  mod  productloa  of  mlerowaTr  eomponenU, 
drlvuala’o  expanding  Electronlce  DlvUloa  offer*  a  few  top  microwave  encl- 
neere  an  aasored  future. 

Here,  In  New  Kncland’e  Greater  Boeton  area,  reo  will  be  next  door  to 
■ome  of  the  conatry's  moat  renowned  teehnW-al  centers  of  Iramlnx  and 
rooearch,  yot  you  and  roar  faaHlr  will  enJor  the  serenity  of  country  Ilrtna. 


your  fai^y  will  enjoy  the  serenity  of  country  rirtna. 


ENGINEERING  SPECIALIST 
This  la  s  top  entlnsadnj  staff  poalUan  for  a  naa 
who  baa  the  flair.  aUUtr  and  knoeledfs  of  a 
apsolaUa  who  will  ha  ouaiiltant  of  and  aadat  a* 
an  axpert  In  all  dlrlalonal  mloroware  procrams  and 
problanu  of  our  four  plants  The  position  offeri 
top-rank  prof  real  oiial  aeUrltj  oorsiinc  bmotlon. 
rssaaroh.  denlopmeot,  produktloo  and  application 
la  ths  mlcrowar*  flald.  Products  Inrolrfd  include 
•esal-oeaduotor  derloea.  TR  and  ATR  tuhee, 
niacnetrana,  kIMrona.  and  tranUnc  war*  tube*. 
RequlreoMnta  for  this  poaltlnn  Include  adranoed 


Hialnerrlnc  or  phrste*  duree.  or  equlralent.  and 
at  least  i  yeara  of  aoUd  experleooe  In  the  mlcroware 


MICROWAVE  SPECIALIST 
Por  adranoed  mlcrowar*  Inreatlcatlon*.  partleularir 
r*latad  to  alllosn  errata:  derelopment,  applications 
and  Improred  rralualloo  and  teetlna.  Requlrr* 
sound  baekiround  In  electromagnetic  tbeoir.  ware- 
guide  clreultrT,  mlcroware  ndxer  operation.  An 
engineering  or  phjsles  degree  and  1  to  B  years 
of  microrrar*  experleooe  are  dealrabla 


SYIVANIA 


this  poaltlnn  Include  adranoed  of  microrrar*  experieoo*  are  daalrabla 
Plena*  **nd  cesipief*  reanm*  to: 

Mr.  Kobort  I,.  Koller 

\  ^  I  \  SylTcmla  Elsctric  Produets  Inc.,  Elsctroalc*  DlTlgion 

ii  1 1  1  il  Webnn.  Mag*. 


Attroctive  Salory 

Wrifo  stating  qualifications. 

ILONDER-TONGUE  LAIORATORIES 

536-536  NORTH  AVENUE 
WESTFIELD,  NEW  JERSEY 


Interesting  creative  rrork  with  the 
most  resourceful  and  progressive 
firm  in  the  field  of  television 
equipment. 


This  position  is  permanent.  It  will 
offer  every  opportunity  for  unlim¬ 
ited  advancement  and  for  develop¬ 
ing  a  successful  career.  The  plant 
is  now  housed  in  a  newly-acquired 
larger  building,  only  22  miles  from 
downtown  New  York  City.  The 
surroundings  and  atmosphere  are 
stimulating  and  congenial. 


ENGINEER  WITH 
EXPERIENCE  IN 

VHFo.UHF 
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HELD  AND  RESEARCH 
ENGINEERS 

•  Radio  Communications 

•  Navigation  Equipment 

•  Microwave 
•Terminal  Equipment 
•Teletype 

•  Radar 

•  Computer 
•Test  Equipment 

Retpontible  positions  with  a  well  estab¬ 
lished  progressive  organization.  Applicants 
must  have  diversified  training  and  experi¬ 
ence.  Personal  interviews  will  be  arranged 
for  applicants  meeting  employment  re¬ 
quirements.  Reply  by  letter  giving  age, 
■  education,  experience  and  other  quolifka- 
j  tions  to: 

I  George  W.  Sorbaeher,  Jr. 

NATIONAL 

SCIENTIFIC  LABORATORIES. 
Inc. 

2010  Matsochusefts  Avenue,  N.  W. 
Washington  6,  D.  C. 


ENGINEERS 

AND 

PHYSICISTS 

BS-MS-Ph.D: 

Responsible  positions  in  mechonicol,  elec¬ 
trical  or  electronic  engineering,  physics 
or  engineering  physics  for  advanced  de¬ 
velopment  and  design  of  special  equip¬ 
ment  and  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex¬ 
perimental  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  apparatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  and  allied  subjects.  Positions  ore 
of  immediate  and  permanent  importance 
to  our  operations.  Southwestern  location 
in  medium  sized  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  qualifications. 
All  applications  carefully  considered  and 
kept  strictly  confidential. 

I  Ind.  Ral.  Manager 

I  Research  A  Development  Dept. 

PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  •  Oklahoma 
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SEARCHLIGHT  SECTION 


•  TV  RECEIVER  DESIGN  ENG. 

•  ElEGRONICS  ENG. 

•  FIELD  ENGINEERS 

•  TEST  t  INSPEQION  ENG. 

•  COMPONENTS  ENG. 


you're  needed  to  work  oni  Rodor.  G.C.A.,  Mobile 

Radio,  Auto  Rodio,  Airborne  Communication  &  Novigo- 
lion  Equipment,  Televiiien,  Antennoi,  Microwave  Equip¬ 
ment,  Servo  Mechonismi  ond  Guided  Mistilet. 


Write, 
Wire  or  Phone 
MR.  E.  O.  COLE 
Dept.  J 


You  win  benefit  from  high 

wages,  o  modern,  air-conditioned 
plant,  paid  vocations  and  holidays, 
group  insurance  and  a  good  chance 
for  odvoncement. 

Housing  immediotely  available  in 
the  beautiful  suburbon  and  county 
areas  that  surround  the  Bendix 
Radio  plant. 


~Bendi?^  ~Radio 

DIVISION  OF  BENDIX  AVIATION  CORPORATION 
Baitimore-4,  Md.  Phone:  VAIley  3'2200 
Malnmru. 

Clmci^oeUc  C^eeipmstU 


invitation  to 

Exp9tlonc*d 

ELECTRONIC 

ENGINEERS 

and 

PSYCISISTS 

We  hare  MTerod  poeltioBa  of  teaehaieal 
leadership  orailable  in  our  growing 
Guided  Missile  Disrision.  AppUcsmts  must 
hose  over  four  rears  experience  cmd/or 
odTcmeed  degrees  in  either  missile  guid¬ 
ance  systems,  radar,  servomechanisms,  0re 
control  computers,  or  U.  H.  F.  techniques. 

Our  plant  is  locoted  in  beoutUul  suburban 
St.  Louis,  where  you  can  enjoy  the  com- 
ferls  of  "county"  Uving  with  ecuy  occess  to 
"big  city"  shopping,  entertaining,  medieal 
and  educational  facilities.  MoThM  allow¬ 
ance  for  qualified  applicants.  Our  Housing 
Bepresentative  will  assist  you  In  reloccrUng. 


Address  repiies  to: 
Technical  Placement  Superrisor 
Box  516,  St.  Louis  3,  Mo. 


.M?D0ME 


MfDOMELL 

^atdticn 


flCOUlf  I.Mtt 


ELECTRONIC  ENGINEERS 


BE  or  >IB  decree,  minimum  t  years’  experience  In 
research  and  development  work  Involving  microwave 
circuits  and  antennas,  circuit  development,  servo¬ 
mechanisms,  analogue  computers  or  related  equip¬ 
ment. 


FIELD  REPRESENTATIVES 


A  few  openings  for  graduate  engineers  only  with 
backgrounds  similar  to  above.  Continental  U.8.A. 


W/lof  You  Can  Expect  at 
General  Precision  Laboratory 


Electrical  Engineers 
and  physicists 

•  Radar  Simulation 

•  Advanced  Circutry 

•  Analog  Computors 

•  Bolliftics 

•  Mapping 

•  Telemetering 

Senior  and  Junior  Engineers 

3Manaiany 
tJnJknaMtnn  •  .  • 


A  progrooslTO  group  of  Toong.  succosslnl  man,  firmly  ostob- 
Ushod  as  doslgnsrs  and  manulactursrs  of  slsctronic  oquipmsnt 
...  a  msdlum-slssd  staff  In  which  you  rscslTS  Indiyidual 
rscognition  ...  a  policy  of  promoUon-from-wlthln  thot  helps 
qualified  men  move  ahead  swiftly  ...  a  modem  loboiotory 
locoted  in  o  pleasant  suburbon  community  ideal  for  iomily 
living. 

Expeiwee  will  be  paid  tor  qusUlfied  applicants 
who  come  for  Interviews.  Please  submit  com¬ 
plete  resume  to;  Mr.  H.  F.  Ware 

GENERAL  PRECISION  LABORATORY 

INCORPORATED 

A  SwbtMfory  of  GENERAL  PRECISION  EQUIPMENT  CORPORATION 

63  BEDFORD  ROAD,  PLEASANTVILLE,  NEW  YORK 


Here  is  your  opportunity  to-  join 
with  an  organization  where  your 
skill  will  be  utilized  in  association 
with  an  entire  projea,  not  just  a 
segment  of  a  job.  We  are  small  but 
growing  ...  we  offer  you  the  op¬ 
portunity  to  grow  and  advance  wdth 
us.  Gain  individual  recognition  by 
working  closely  with  technical  man¬ 
agement.  As.sociate  with  other  top- 
notch  engineers  .  .  .  live  and  work 
in  suburban  surroundings,  just  8 
miles  from  metropolitan  Baltimore. 
If  you  are  interested  in  an  organi¬ 
zation  where  montony  is  unknown 
.  .  .  write: 

Industrial  Research  Latnratories 

Hilltop  and  Frederick  Roads 
Baltimore  28,  Maryland 
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— ^L^nexcedeJ  Opportunity. 

Jor  jf^rofeddionai  ^rowtlt  .  •  .  . 

ELECTRONIC 

ENGINEERS  &  PHYSICISTS 

IN  RESEARCH  AND  DEVELOPMENT 

GUIDED  MISSILES  •  RADAR  •  SOLID  STATE  PHYSICS  • 
VACUUM  TUBES  •  ELECTRONIC  NAVIGATION  • 
TELEVISION  •  MICROWAVES  •  ANTENNAS  • 

RADIO  •  COMPUTERS  •  TRANSISTORS  • 

OmCl  INQUIRIES  TO: 

THE  EMPLOYMENT  DEPT. 

^  CAPEHART-FARNSWORTH 

\  CORPORATION 

FORT  WAYNE.  INDIANA 


UHF-VHF 

SENIOR  ENGINEERS 

WE  ARE  LOOKING  FOR 
ENGINEERS  FOR  OUR 
ELECTRONIC  RESEARCH  AND 
DEVELOPMENT  DIVISION 

THESE  ARE  THE  REQUIREMENTS: 

3  to  S  T*ar»  q«nuta*  daai^  erad 
mant  axparianca,  spaeializinq  la  VHr  emd 
UHF  maosuramaato,  aad  eompoaaal  oad 
tuaar  aaqiaaarinq  ptoiacto. 

Good  toaoratteiOBa,  bul  with  aoUd  Piroe- 
tieal  axpariaaca  oad  axcallaat  lacorda^  of 
achlaraaiaol.  Prafat  qraduola  Daclxlcol 
bqlaaars. 

THESE  ARE  Tiff  ADVANTAGES: 

A  qrouad  floor  eoaaoctioa  la  tho  aow 
rasooreh  oad  daTalopmaet  dlTlsIoa  oi  oaa 
oi  tha  oldaat  oad  moat  hlqhlr  raqordad 
mitaufacturara  ol  rcwllo  oad  lalaalaloa  coai- 
poaaata. 

Tha  opportualtT  *o  work  la  a  iallr 
aqulppod,  eomplatalT  aiodara  raaaorch  lol^ 
oratory  oa  parmcmaat  loaq  roaqa  eoaa- 
awrdal  proiacta. 

To  work  dlraclly  with  proailaaal  olactroalc 
raaaorch  diractor,  who  will  aneouroqa  oad 
qlTa  lull  eoaaldaratioa  to  your  Idoos. 

To  locota  la  oaa  oi  tho  moay  daalrohlo  aob- 
urhoB  raaldantiol  communltiaa  odlocaat  to 
Philodalphio  oad  within  ooay  dririnq  dia- 
tone#  ol  tho  aaoahoro. 

ADDBESS  REPUES  TOt 

RADIO  CONDENSER. 
COMPANY 

Davis  &  Copewood  Sts. 
Camden  3  N.  J. 


ELECTRONIC  INSTRUMENT  COMPANY 
Requires 

DIVIIOPMEIIIT  EimiEEIIK  MAU 

Well  established  small  Company,  primarily  active  in  commercial 
field,  has  opening  for  Electronic  Engineer  or  Physicist  to  direct 
activities  of  its  Development  Engineering  Department.  Successful 
applicant  will  report  directly  to  President,  assume  responsibility  for 
program  of  instrument  development  and  will  be  expected  to  con¬ 
tribute  to  formulation  of  future  Company  program. 

Applicants  should,  in  ganeral,  fulfill  tha  following  roquiromonfs: 

1.  10  to  15  yoort'  oxporience;  subatontiol  portion  in  Eloctronics.  Adminit- 
trotivo  oxporionco  dotiroblo. 

2.  Good  theoretical  grasp,  bat  copoblo  of  rapidly  dtvoloping  practical  meth¬ 
ods  of  implemonting  theory. 

3.  Imagination  and  enthusiasm  o  primary  requirement. 

4.  Ability  to  work  efficiently  in  small,  well  integrated  Compony. 

Pfeoso  apply  in  writing,  giving  full  resume  of  education  and  axparhnea  to; 

The  President 

BOONTON  RADIO  CORPORATION 
BOONTON.  NEW  JERSEY 


RESEARCH  ENGINEERS  AND  PHYSICISTS  MICROWAVE  ENGINEER 


Houtbwnt  Rtarareh  Iiutlluta,  SSM  Culrhrs  Road, 
San  Antonio.  Trxas,  ha<  •nrrtl  itafT  noaltlau  ra- 
qulrlna  •nslarani  and  phyitclau  with  R.S.  or  ad- 
raikMd  doertM  and  S-IO  rntrs  axperlMica.  Vona- 
tlUtr  and  rxerllrnt  croundlna  In  rundanMotals 
nrrfwTod  for  rcurarch  swUmI  to  broad  Industrial 
dorrloixamt  proMrau.  PlsaM  wrlu  to  Mr.  B.  J. 
Krano.  Phrslea  Orpartnisnu 


For  produedoa  dasiqa  oad  daaalepmaal  of 
woToquldo  syatoais.  klyalroa  oscillators. 
ottMualors,  oad  ocho  hoxos.  Soad  rostuao 
to  PorsoBBol  Moaaqor. 

VECTRON,  INC. 

400  Main  Stroot  WolttMm,  Maas. 
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SEARCHLIGHT  SECTION 


ENGINEERS.  EE 


1.  of  radio  and  radar  cowpoaaaH 


2.  DMlfa  of  camaonofitE  far  Hia  motaatte  dofloc- 
tioa  of  CotlioM  Ray  Toko*. 

3.  For  coMpoaoNt  and  lyrt—i  dorolopinant  work 
in  airkomo  narltatlonai  oanlpniant. 


want 


DESIGNERS 


1.  For  work  in  Hio  dosipn  of  otoctro-mocbanicol 
noWpaftonal  computor*. 


Kolltmon  provides  excellent  focilities  for  the  design  and 
development  of  Americo's  finest  oircroft  instruments. 
In  our  modern  loborotories  you'll  find  o  congenial 
otnnosphere  in  which  you  con  do  your  best  work.  You'll 
be  encouroged  to  odvonce  os  our  progressive  orgonizo- 
tion  continues  to  grow. 

At  Kollsmon  you'll  receive  liberal  benefits  including  paid 
life,  hospitalization,  surgical,  accident  and  health  insur¬ 
ance.  Not  to  be  overlooked  is  the  convenient  location 
in  a  quiet  residential  section  only  20  minutes  from 
the  heart  of  New  York  City.  Why  not  find  out  what 
Kollsmon  has  to  offer  you? 

KOLLSMAN  INSTRUMENT  CORP. 

80-08  45th  Ave.,  Elmhurst,  L.  I.,  New  York 


Engineets  &  «>¥*** 

^  ,  _ _ _  •  Etectrical 


r  w.oorc  •  EtectricaJ 
WecMical  tmtews  ^ 

sent  ^ 

....  ^..orcl'  <■"<* 

O  J«rch  laboratory 

The 

offer  excellen  PP  ,jjjed  men. 

- - - 


Mr  •» 


TN  MtlPAR.  INC. 

IdtHl  _ _ _ 

M  Cowbrldf.  ►*"* 

„  10  Pottof  StH  « 


RECEIVER  ENGINSRS 
MECHANICAL  ENGINEERS 
DRAFTSMEN 

Ccuroor  Opportuaitios 
With  Old  EstoblUhod 
Coatrol  Connocticul  Flrn 
Intorootino  Proiocts 
Top  Solorioi 
Suburban  Lirinq 
Wo  Nood  Mon  Exporioncod 
in  Sorro  MochanUms 
UHF,  VHF,  MicTOwoTO, 
Rocoivors,  Traasmittors 
Voriablo  Capacitors 
Aopiiof  Hold  In  Strict  Coniidonce 
Writo  Or  Phono  CoUoct 
Ptnoanat  Mqr. — Sherwood  7-Z741 


ALLEND.  CARDWELL  MFG.  CORP. 

Plainville,  Connecticut 


mSTHUMEKT  MEN 

Age  35-45 

Requirod  by  moior  oil  compony  for  career 
opportunities  in  South  America. 

Duttos  include  suporTision  and  Job  respon- 
sibiUHos  in  installation  and  maiatoaonco  oi 
eloctroaic  iadicatinq  and  rocordinq  instru¬ 
ments  moosurinq  temperature,  pressure, 
rolumo  and  TolcNdty  ▼orioblos  as  related 
to  crude  production,  traasportotion  and 
procossiaq  ol  potroloum  products.  Minimum 
requiromoats:  Dootoo  in  Doctrical  Enqi- 
neerinq  or  oquiTalent  in  oxporionce.  three 
years  industrial  instrument  experience 
preierobly  petroleum  or  chomical  industry. 
Salary  plus  bonus:  S7.500.-S1I,000.  depond- 
inq  on  oxporieaco.  Also  liberal  benefits 
and  home  vacertions  with  trarolinq  ex¬ 
penses.  Rsplies  confidential. 

Box  1540 
Dept.  H 

General  Post  Office 
New  York  1.  New  York 


Your  inquiry 
will  have 
special  value  .  .  . 

if  you  mention  this  magazine, 
when  writing  advertisers.  Nat¬ 
urally,  the  publisher  will  ap¬ 
preciate  it  .  .  .  but,  more 
important,  it  will  identify  you 
as  one  of  the  men  the  adver¬ 
tiser  wonts  to  reach  with  this 
message . . .  and  help  to  moke 
possible  enlarged  future  serv¬ 
ice  to  you  as  a  reader. 
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BENOIX  AIRCRAFT  TYPE  GENERATOR  r 

Bendix-Bcllpa«  Aviation;  Type  123S  ...  ! 

t'ounter-clockwiae  rotation.  Speed  2600-4SOO  | 

RPM;  2$.t  VDC  •  It  A.  A.  Two-Bnuh  ball  I  , 
bearing  generator  suitable  for  any  applica-  | 
tion  where  28  volt  output  is  required.  Field  | 
and  armature  taps  for  ad.)U8tment  of  volt-  i 
see  from  12  to  28  volts . NEtV  tlt.OO  | 


G.  E.  GENERATORS 

General  Electric  Type  &- 
^mLEEH^^A.VSB-SlJJS ;  400  cycles 
amps: 

rpm. ;  size  6'  lone  x 

SINE-COSINE  GENERATORS 

(Resolvers) 

Diehl  Type  FJK43-B  (Sinele  Phase  Rotor). 
Two  stator  wlndinea  80*  apart,  provides  two 
outputs  equal  to  the  sine  and  cosine  of  the 
angular  rotor  displacement.  Input  voltage 

116  volts,  400  cycle . $30,00  ea. 

Diehl  Type  FPK-4S-I  name  as  FJE-43-t  ex¬ 
cept  it  supplies  maximum  sluior  voltage  of 
220  volts  with  116  volts  applied  to  rotor. 

$25.00  ea. 

Arma  ResoUer  Type  213014;  equal  In  size  to 

size  6  synchro:  66-80  cycle;  single  phase  pri¬ 
mary,  2  phase  secondary . $7$.S0 

VOLTAGE  GENERATORS  (RATE) 

AI.MCO  .MIIMil-rr  D.t’,  VOLTAGE  GENER¬ 
ATOR  Type  B-35-D . $17.60 

ALMGO  MIDGET  D.C.  VOLT.\GE  GENER¬ 
ATOR  Type  B-44-D . $17JI0 

A,C.  GBINRRATOR:  47  V.,  20  Cyc.,  2-Phase. 
.015  Amps.  Type  PM-1,  1200  R.P.M. .  $15.00 

SYNCHRONOUS 

SELSYNS 

110  volt,  40  cycle, 
brass  cased,  approx. 

4’  dia.  X  4’  long. 

Mfg.  ^by  Diehl  and 

Quantities  Available. 

REPEATRR8  . $20.00  ea. 

TRANSMITTERS  . $20.00  ea. 

AUTOSYN  MOTOR  TYPE  1 

115  VAC;  40  cycle;  1-phase;  DR.  #  CB  4278 
Foot  Mounted;  Mfg.  Bendix  Aviation  Corp 
$22.60  ea. 

SELSYN  GENERATOR 

General  »Jeetrlc  MOD.  2J15M1;  116-57.4 
Volts  400  crycle . $22JM)ea. 

SYNCHROS 

ACTOSYN  MTR.  KOLLSMAN  Type  #402; 

22  VAC;  60  cycle;  single  phase . ^2JM) 

AUTOSYN  MTR..  BENDIX  Type  #861;  22 

VAC;  40  cycle;  single  phase . $22.50 

SYNCHRO  TRANSMITTER,  KEABFOTT 
Type  R-212-1A-A  Rotor:  24  Volts;  single 
phase;  Stator;  11.8  Volta;  2-phase;  400 

cycle . $26.00 

MICROSYN  UNIT,  Type  1C-008-A ..  .$35.00 
IF  Special  Repeater  (115V-400  Cy.) 

$15.00  ea. 

2J1F  3  Generator  (116-400  cyc. ).  $10.00  ea. 
OCT  (\>ntrol  Transformer:  80-60  Volt:  40 

Cy . $50.00  ea. 

5F  Motor  (115/80Volt— 40  cyc.) . $50.00 

50  Generator  (116/80  v. — 40  cy.) 

$50.00  ea. 

5/DO  DUferentlal  Oenerator  (80-84  volts — 

400  cyc.)  . $.30.00  ea. 

TRANS.MITTER,  BENDIX  C-7*24g;  116 

Volt,  60  Cycle . $25.00  ea. 

DUferentlal  -C-78248;  116  V.;  40  Cy. 

$5.00 

5N  MOTOR  (115  Volts/60  Cycle) . $22.50 

REl'KATER,  BENDIX  C- 78410;  116  Volt. 

40  Cycle  . $S7.50«a. 

REPEATER.  AC  synchronous  115  V..  40 

cycle.  C-78863  . $15.00  ea. 

REPEATER,  DIEHI.  MFO.  No.  FJE  22-2; 
115  Volt;  400  cry.;  Secondary  80  V. 

$27.50 

70  Synchro  Generator  (116/80  volt:  40 

cycle!  . $75.00 

fliO  Synchro  Generator  (116/80  volt:  60 

rycle)  . $00.00 

ODG  Synchro  DUferentlal  Generator  (80/80 

volt:  60  cycle)  . $00.00 

2-JF5-J  Selsyn  Control  Transformer:  106-66 

Volts:  60  Cycle . $.60.00 

5JI>5IIAt  Selsyn  Generator:  116-106  Volts; 

40  cycle . $60.00 

2J1F1  GENERATOR;  115—57.5  Volt:  400 

cycle  . $12.50  ea. 

2.I1II1  DIFIERENTIAL  GENERATOR: 

67.5 — 67.5  Volt;  400  cycle . $12J10en. 

2JI01  CONTROL  TRANSFORMER;  57.6 — 
(7.5  Volt;  400  cycle . $7.50 ea. 

PIONEER  TORQUE  UNITS 

TYPE  I2(M)1-S-A:  Contain  CK5  Motor  cou¬ 
pled  to  output  shaft  through  125.1  gear  re¬ 
duction  train.  Output  shaft  coupled  to  auto- 
syn.  follow-up  (AT43).  Ratio  of  outiiut  shaft 

to  follow-up  Autosyn  la  16.1 . $70.00  ea. 

TYPE  12(I02-1-A;  Same  as  12606-1-A  except 
it  has  a  20:1  ratio  between  output  shaft  and 

follow-up  Autosyn  . $70.00  ea. 

TYPE  12602-1-A:  Same  as  12606-1-A  except 
It  has  base  mounting  type  cover  for  motor 
and  gear  train  . $70.00  ea. 


INVERTERS 


10563  LELAND  ELECTRIC 

Output:  116  VAC:  400  cycle;  2-pbase; 
115  VA;  75  PF.  Input:  28.5  VDC;  12 
amp . $$8.50ea. 


C-H 


ALN ICO  FIELD  MOTORS 

L  (Approx,  slsa  sverall  .  .  . 

284*  x  IVI' diameter) 

DBLCO  TYPE  #6$$$$$$; 
27.5  volts  DC;  250  RPM 

$1$.BS 

PM  Motor,  Delco  Type  #5$$$S71l  27.4  volts: 
DC  AInleo  Field;  10,000  r.p.m. ;  dimensions 
1"  X  1*  X  2'  long;  shaft  extension  H*  diam¬ 
eter  0.125''  . $16.00 

PIONIER  GYRO  FLUX  OA-n  AMPLIFIER 

Type  12070-1-A,  complsts  with  tubes 

$27.50  ea. 

AC  CONTROL  MOTOR 

.A.  C.  SYNCHRONOUS  MOTOR  Type  RBC 
2505;  Volta  116;  Cycles  40;  RPM  40;  Mfg. 
HOLTZRK  CABOT  ELECT.  Approx,  alee; 
IS'  X  24k*  X  2H' . $15.00 ea. 

400  CYCLE  MOTORS 

PIONEER:  TYPE  CKO  2  Phase;  400  cycles 
$25.00  ea. 

EASTERN  AIR  DEVICES  TTTPB  JtOA:  115 
V;  O.IA;  7000  r.p.m.  Single  phase  400 

cycle . $17.50  ea. 

AIRF.SEARCH:  115V;  400  CPS;  Single 

phase  8500  KPM;  1.4  amp;  Torque  4.4  In. 

oz. :  HP  03 . $10.00  ea. 

EASTERN  AIR  DEVICES  TYPE  JMOB: 
2110  VAC:  1  amp;  3  phase;  400  cyilee, 

8000  RPM . $12.50  ea. 

EASTERN  AIR  DEVICES.  TYPE  JSIIl: 
116  V.  400-1200  Cycle.  Single  Phase 

$12.60  ea. 

AIRESE.\RCH:  AC  Induction.  200  V:  2 
Phase.  400  Cycle,  2  H.P.;  11.000  RPM; 

8  amps . $70AOea. 

AIRR.ARCH;  AC  Induction.  200  V;  2 
Phase.  400  Cycle.  12  H.P.  4500  RPM 

1.6  amps  . $25.00 

Electric  Motor:  PNT— 1400 — A1 — lA  Serial 
No.  207,  208  V.,  400  cycles,  2  phase  Kearfott 
Co..  Inc . $t7.50ew. 

SERVO  MOTOR  10047-2-A;  2  Phase; 
400  Cycle,  with  40-1  Reduction  Gear 

SMALL  DC  MOTORS 

DEIX'O  #6072000  ;  27.5  VDC;  11.75  rpm 

$16.00 

DELCO  #5008750:  constant  speed:  27  VOC; 
160  RPM;  built-in  reduction  gears  an<l 

Sovernor  .  . $17.50  ea. 

.  OSTER;  series  reversible  motor:  l/50th 
H.P;  10.000  RPM;  2714  VDC;  2  ampa; 
SPERRY  #800060:  approx,  size  184'  x  314' 
$7A0ea. 

(^Approx,  size. . . .  4*  long  x  1 14'  dial.) 
General  Electrir  Type  5ARI0AJS7:  27  volts. 
DC;  6  amps.  8  oz.  Inches  torque;  240  RPM. 
shunt  wound:  4  leads;  reversible.  .$18.00  ea. 
General  Electric.  Mod.  4BA10FJI3:  12  oz 
Inches  torque,  12  V  DC,  40  RPM,  1.02  amp 
$10.00  ea. 

General  Elertrlr-Type  6BA10AJ52C:  27 

volts,  DC;  .6  amps.  8  os.  Inches  torque; 
145  RPM;  shunt  wound;  4  leads;  reversible 
$15.00  ea. 

GENERAL  ELECTRIC  DC  MOTOR  Mod. 
6BA10AJt4,  140  r.p.m.;  46  amp;  12  oz.-ln. 

torque;  27V  DC  . $1$.B5  ea. 

214  H.P.  MOTOR — Mfg.  I J5ECE-NEVILLK 
Co;  Type  1464-MO:  24VDC;  4000  RPM;  lon 
amp . $35.00 

115  VOLT  GENERATORS 

Brand  new  Eclipse  gener- 
ators;  114  VAC;  8.4  amp; 
1000  watts;  single  phase; 
800  cyclea  2400-4200  rpm. 
DC  output  Is  20  volts  St  26 
smp.  Unit  bas  spline  drive  shaft  and  Is  self- 
excited  . $20.05 

MICROPOSmONER 

Rartier  Colman  AYLZ  21SS-I  Polarised  D.C. 
Relay:  Double  Coll  Differential  sensitive. 
AInleo  P.  M.  Polarized  field.  24V  contacts; 
.4  amps;  28  V.  Used  for  remote  positioning, 
synchronizing,  control,  etc . $12.5$  ea. 

BLOWER 

Eastern  Air  Devlcea  Type  J21R;  114  volt; 
400-1200  cycle;  single  phase;  variable  fre¬ 
quency;  continuous  duty;  L  A  R  #2  blower; 
approx.  22  cu.  ft. /min . $15.00 

BLOWER  ASSEMBLY 

114  Volt,  400  CTycle,  Westlnghouse  Type  FL. 
IICFM,  complete  with  capacitor. 

New . $12,50  ca. 


PIONEER  12117  I 

OUTPUT:  24  volts;  400  cycles;  4  volt  am-  I 
peres.  1-Phase  INPUT:  24  VDC;  1  amp,  ' 
$26.00  ea.  | 

ALTERNATOR,  CARTER  | 

Mfg.  Carter  Motor  Co. ;  24.6  VDC;  10.5  amps;  ■ 
6500  rpm;  INPUT:  7  VAC;  9.7  amp  ;  650  I 
cycles,  and  285  VDC  .200  ampe  .  .  .$48.50  ea.  I 

PE  21 B  LELAND  ELECTRIC 

(lutput:  116  VAC;  Single  Phase;  PF  80;  { 
380  500  cycle  1500  VA.  Input:  26-28  VDC,  | 
92  amps:  8000  RPM;  Kxc.  Volts  27.5.  j 
BR.AND  NEW  . $39.95  ea.  j 

PE  109  LELAND  ELECTRIC  I 

Output:  116  VAC,  400  cyi  . ;  single  phase;  I 
1.53  amp.;  8000  RPM;  Input:  13.5  VDC:  J 
29  amp . $09ji0  I 

MG-0-75  ONAN  | 

Navy  Type  PU/11  .  .  .  Output:  115  VAC;  i 
480  cyc.;  single  phase;  6.2  amp  and  26  VDC  j 
2.8  amp.  Input:  116/230  VAC;  40  cyc.;  | 
single  phase . $225.00  ■ 

MG  153  HOLTZER-CABOT 

Input:  24  V,  DC,  62  amps;  Output:  116  volts  I 
— 400  cycles,  3-phase.  750  VA.  and  24  Volt—  j 
400  cycle,  250  VA.  Voltage  and  frequency  j 
regulated  . $96.00  ea.  I 

PIONEER  12130-3-B  i 

Output:  125.6  VAC;  1.16  amps.  400  cycle  ■ 
single  phase,  141  VA.  Input:  20-20  VDC,  I 
18-12  amps.  Voltage  and  frequency  regu-  I 
lated . $89.50  en.  | 

12116-2-A  PIONEER  I 

Output:  116  VAC;  400  cyc.;  single  phase.  I 
45  amp.  Input:  24  VDC  6  amp . $90.00  en.  • 

10285  LELAND  ELECTRIC 

Output:  116  Volta  AC.  760  V.A..  3  phase.  I 
400  cycle,  .90  PF,  and  24  volts.  60  amps,  j 
single  phase,  400  cycle,  .40  PF.  Input:  27.5  J 
VDC,  60  amps.  cont.  duty,  4000  RPM.  Volt-  | 
age  and  Frequency  regulated . $195.00  ■ 

10486  LELAND  ELECTRIC 

Output:  116  VAC:  400  Cycle;  2-phane;  175  I 
VA;  .80  PF.  Input:  27.5  DC;  12.6  amp;  Cont.  I 
Duty . $90.00  sa.  ' 

PIONEER  10042-1-A  I 

DU  INPUT  14  Volts;  OUTPUT:  110  Volts;  I 
400  i'ycle  1-Phase;  50  Watt . $90.00  | 

94-32270-A  LELAND  ELECTRIC 

Output:  116  Volts;  190  VA;  Single  Phase;  I 
400  Cycle;  .90  PF.  and  26  Volta;  40  VA,  I 

400  Cycle;  .40  PF.  Input:  27.6  Volts  DC;  j 

18  ampa;  cont.  duty,  voltage  and  freq.  | 
I  regulated . $96.00  j 

”  PIONEER  AUTOSYnT 

AT-l . 28  Volt— 400  Cycle . $6.96 

Ay-5 . 24  Volt— 400  Cycle . $7.95 

AY27D . $I2JM> 

AY4— 24  Volt— 400  cyc . $4.95  ea. 

AY30D— 26  Volt— 400  cyc . $26.00  <«. 

AY14D  . $10.00 

AY34 . $20.00 

AT20 — 24  Volt— 400  cyc . $12.50  ea. 

PORTABLE  GAMMA  SURVEY  METER 

Model  t47B:  For  detect¬ 
ing  and  measuring  high¬ 
er  Intensities  of  Gamma 
radiations  while  obtaln- 
Ing  dlscrlmlna- 
tlon  against  other  radia¬ 
tions.  Range  switch  per¬ 
mits  selection  on  scales 
of  zero  to  60,  zero  to  600, 
zero  to  6000,  and  zero  to 
6  0,0  0  0  mllliroatgens/ 
hour  (MR/HR).  Entire¬ 
ly  self  -  contained,  the 
unit  consists  of  a  watertight  aluminum  case 
with  sealed  detector  assembly,  hermetically 
sealed  meter,  vacuum  tubes  and  circuit  com¬ 
ponents  with  power  supply  of  1-46V  dry  bat¬ 
tery  and  1-200V  dry  battery.  Dimensions  are 
10-84'  wide;  12-69/64'  high:  weight  12-84 
lbs.  Incl.  batteries.  Mfg.  VIctoreen  Instru¬ 
ment  Co.  Original  A.E.CI.  Cfist  over  8200.  Buy 
It  at  a  tremendous  savings  .  .  . 

Brand  New . $99.50 

Immediate  Delivery 

ALL  EQUIPMENT  FULLY  GUARANTEED 

AM  prkas  net  FOB  Pozodsna,  Calif. 


SENSITIVE  ALTIMETERS 

Pioneer  Sensitive  altimeters, 
0-26.000  ft.  range  .  .  .  cali¬ 
brated  in  lOO’s  of  feet.  Baro¬ 
metric  setting  adjustment.  No 
book-up  required  .  .$12.95  ea. 
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SEARCHLIGHT  SECTION 


WHITE  fOR  OUR 
FREE  BULLETIN 


MOKE  GOOD  items 


GUARANTEED 
BRAND  NEW 


LKt  TllOIVir 


REKKAKC'II 


Typ*  No.  Prtc* 


TyptNe.  Pric* 
..  (I.M 


»V4 . 7*  1 

(AZ4 . M 

»4GY..  l.M 

8T4 .  I.4I 

5U4G . M 

•V4G . W 

SX4G  ... 
»Y»CT...  .47 

8Y4G . 71 

•U . 87 

•Z4 .  1.44 

4A4 . U 

4A7 .  l.M 

4  At . H 

4AB4 . t> 

4AB7  .  .  .M 
4ACSGT.  1.19 

4AC7 . tS 

4AC7W .  .  >.2f 

4AD4G...  .91 

4AD7G...  1.29 

4AK4G...  .t9 

4AP4G...  .t9 

4AGt . 79 

4AG7 _  1.4S 

4AH4 _  1.29 

4AJt .  I.9t 

4AKS.  .  .84 

WC^KB  1.85 
8AKBW..  2.95 

4AK4 . 99 

4AI.B . 59 

4AL5W..  2.48 

4AQB . 72 

4AM  ...  .79 

4AC7GT.  1.24 


4A87G...  4.25 

4AT4 . 43 

4AII5GT.  1.21 


Typr  No.  Prlco 
4NroT  .  .89 

tP8GT...  .94 

407 . 89 

4117 . 79 

4S4 .  .72 

4S7 .  1.84 

4S7G . 99 

4SA7 . 71 

48A7<n'..  .47 

4SB7Y...  1.84 

48C7 . 91 

4SD7GT .  .94 

4SP5  .83 

4SPtGT..  .88 

4SF7 . 75 

48G7 . 78 

4SH7  .  .75 

4SH7GT.  .75 

4837 . 71 

4SJ7GT..  .49 

4S37Y...  .85 

i  4SK7 . 72 

4SK7GT.  .72 

48L7GT..  .81 

4SN7GT  .73 

48N7WGT  2.18 

4807 _  .45 

4SMGT.  .45 

:  48R7 . 43 


'  4V4 . 

I  4V4G.  ... 

■  4V4GT  .. 
4W4GT.. 
4W4GT.. 

,  4X4 . 

4XBGT.  . 
4Y4G.... 
4ZY5G... 

7A4 . 

7A9 . 

7A4 . 

7A7 . 

7At . 

7AD7  ... 
7AH7.  . . . 

7B4 . 

7BB . 

7B4 . 

7B7 . 

7B8 . 

7C4 . 

.  7C5 . 

7C4 . 


7X5 . 79 

7X4 . 58 

7X7 . 83 

7F7 . 99 

7P8 .  1.35 

7G7 . 89 

7H7 . 79 

737 .  1.18 

7K7 .  1.18 

7L7 . 97 

7N7 . 97 

707 . 79 

7R7 . 94 

787 .  1.11 

7V7 .  1.11 

7W7 .  1.11 

7Y4 . 73 

7Z4 . 79 

18 . 89 

13A . 45 

UA4 . 44 

12A4GT.. .  .44 

13A7 .  1.14 

12A8GT.  .77 

13AH7GT  1.32 
12AL5 ...  .79 

12AT4...  .55 

12AT7...  .99 

12AU4...  .71 

12AU7 ...  .84 

12AV4...  .54 

12AV7 ...  .99 

12AW4...  1.28 

12AX7...  .99 

UBA4...  .49 

12BA7...  .95 

12BD4...  .99 

I2BB4...  .44 

12C8 . 45 

12FSGT. .  .79 

12H4 . 49 

1235GT..  .55 

12K8 . 78 

1207GT. .  .47 

12SA7GT  .49 

I2SF5 . 79 

128F5GT.  .79 

12SF7 . 85 

I3SG7...  .85 

I2.SH7...  .73 

12S37 . 71 

12S37GT.  .45 

I3SK7  .  .  .49 

12SL7GT  .93 
12SN7GT  .89 
12Sg7GT  .48 
12SR7  .  .79 

13SR7GT  .89 


L55B . 

54 . 

57  . 

58  . 

59  . 

78L7CT.. 

71A . 

78 . 

74 . 

77  . 

78  . 

79  . 

88 . 

81 . 

82 . 


Type  No.  Prlco  ' 

2X39 _ 135.88 

3K45 . 129.58 

2K55 _ 135.88 

3AP1 _  8.95 

3AP4....  18.25 


19Tt..... 

22 . 

MA . 

25A4 . 

25X4GT.. 

25Z5 . 

24 . 

27 . 

28D7.... 

38 . 

38  Spoc.. 


83V . 

,  84/4Z4... 

117N7GT. 

117P7GT. 

I  117Z3.... 

117Z4GT. 

'  FM-lt88. 


:  Typo  No.  Prlco 

OA3 . $  .95 

OA3 .  1.15 


IIB31A...  2.45 

IB22 .  2.58 

1B23 .  9.48 

IB24Woot  12.95 
'  IB24Sylr.  18.95  i 
IB24A.  .  .  39.58 

;  IB34 .  3.73 

1B27 .  14.95 

IB29 .  2.75 

I  IB32 .  3.75 

I  IB35 .  11.88 

1B34 .  12.58 

I  1B37 .  14.78 

!  IB38  .  32.58 

1B48 .  4.95 

I  IB41 .  51.94 

IB42 .  9.88 


XL-IC 

3.46 

'  3B34. ... 

5.38 

3B34W.. 

7.50 

31138.... 

4.50 

8B34.... 

8.75 

i  SB37.... 

4.30 

3B38.... 

7.75 

1 3BPI . . . 

5.75 

'  3C33.... 

59.50 

3C33  . . 

9.45 

3C34.... 

1.85 

iC37.... 

6.95 

3C31/ 

EL-CIB  iefS 

3C37.... 

33.50 

3C4S.... 

U.9B 

ICPI . . . 

3.35 

3D3I.... 

3.90 

3DPI .  . . 

4.89 

>DP1A.. 

4.75 

3X3*.... 

13.79 

3XPI .  . . 

4.75 

3FP7.  . . 

3.9# 

3FP7A. . 

4.95 

3GP1 . . . 

3.45 

3HF7... 

3.95 

3331... 

149.50 

6-I35A.. 

39.50 

4-35SA/ 

5033.. 

.  39.00 

4A1 . 

1.15 

4APIt.. 

4.40 

4B33/ 

KL-9B 

.  8  41 

4Ba4 .... 

5.75 

6B35/ 

BL-4CF  8.4S 

4B33.... 

.  15.55 

4C35.... 

.  37.50 

4X37... 

.  31.90 

,  4J34 _ 

.190.04 

'4J38.... 

.130.04 

4J53  ... 

.375.01 

4XI58A. 

.  34.04 

4X544A. 

.110.94 

4X1884A 

.139.34 

5AP1 . . 

.  9.9! 

5IVP4 .  .  . 

.  4.7! 

XL-C5B 

.  3.9! 

1  5BP1 . . . 

.  5.51 

5BP4. . . 

.  5.58 

83-lAC  5  .42  83-IRTY  5  .45  83-22R 

83.1AP  .38  83-ISP  .45  83-22SP 

83-lF  1.18  83-ISPN  .58  81-22T 

83-lH  .12  83-IT  1.38  83-148 

83-lHP  .22  83-2AP  1.95  83-189 

83-13  .73  83-22AP  1.48  84-745 

83-IR  .48  83-22P  2.18  83-774 

'  83-223  1.48 


PULSE  TRANSFORMERS 

UTAH  »  JlTt  lIJi  UTAH 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 
IN  STOCK  UHF—N— PULSE— BN— BNC 

VO-7/^  $9.80  I  CO-28B/C8t  fiO  U0.58/U  8  .70  UO-104/H  81  40  ,  lla-188/U  8  »S  !  00-261/TJ  $1.10 

VO-liAJ  .05  170-23C/U  I  10  UO-68A/tJ  .90  UO-IOO/U  .12  I  UO-191/AP  .80  UO-282/U  1.10 

VO-I6/V  128|UO-24/0  180  UO-89A/U2.16  UQ-107B/TJ  2  75  I  MX-195/0  75  UG-273/tr  1.48 
00-18^  126,DO-25Al  188  OO-dOA/U  1.76  UO-108/U  2  80  i  UO-197/U  2  80  UO-274/U  2.30 
DO-ISB/U  1  08  I  UO-27/U  1.25  UO-Al;^  2  10  UO-IOV/U  2.60  i  UQ-201/U  198  U0-275/0  5  60 

UO-l9/tJ  1 60  UO-27A/tJ  2  28  VO-83/V  1  78  CW-123A/TJ  .45  1  UO-203/U  88  UQ-276/U  2.76 

UO-20^O  1.60  UO-28/^  2  98  UO-88/U  1.60  00-146/0  1.98  00-206/0  1  80  00-290/0  .90 

00-21/0  .88  00-29/0  98  00-86/0  2  28  CW-160/O  60 , 00-224/0  1  18  00-291/0  .98 

00-31A/0  1.80  00-29A/0  188  00-87/0  140  00-106/0  32  80  00-236/0  3  86  00-806/0  2.68 

q0-21B/0  100  00-29IW  178  00-68/0  90  0Q-167/0  3  75  :  UO-248/0  2  26  00-349/0  2.68 


G.E.— K2464 
G.E.— K2468 
G.E.— K2469 
G.E.— K2744B 
G.E.— 68G627 
G.E.— 68G828 
G.E.— 68G929GI 
G.E.— 60GI3 
G.E.— 80GIS2 
F>hllea— 352-7671 
PhilM— 352-7149 
Philoe— 352-7150 
Philoo— 352-7178 
Phlle*— 352.7190 
Phllco— 352-7224 
AN/APN-9  (  352-7250) 


9318  8350  BP  •  • 

AN/APN.9  (352-7251) 
AN/APN-t  (501756.101) 
AN/APN-t  (101756-502) 
WMtl  III  hMM— 1 32  A  W  2 
WMtlnih9«M— 1 380 W2F 
WMtinihMM— l6tAW2F 
WMtlmhMiA— I78AW2F 
WeatlnilKMM— I87AW2F 
RaythMn— UX.5I37 
RiytliMin— U  X  -7350 
Rkythaoii — UX-7361 A 
RaytliMn—UX.  10066 
W.E.— 0-161310 
W.E.— 0-163247 
W.E.— 0-163325 
W.E.— 0-164661 


00-221^  120  00-87/0  17  80  00-102/0  .80  00-176/0  :i2 , 00-258/0  1  98  00-636/0  1.68 

00-23/0  120  00-67B/0  188  OO-103AJ  68  O0-177,/0  24  00-260/0  88  00-628/0  1.35 

qUOTATIONS  UPON  RIOUEIT  ON  ANY  CONNECTORS  NOT  LISTED  HERE 

M-858  MO-277  PU289A  PI.-326  I  - 


M-858  M  0-277 

M-S60  MC-320 

M-889A  ri.-2&8 

M-800  PL-3&9 


RE^5/0  .  .  8140  00 

K0-6/0  .  180  00 

R0-7/0 .  86  00 

R0-8/0 .  100  00 

RO-O/O  250  00 

RO-9A/U .  278  00 

RO-IO/O .  240  00 

RO-ll/U .  100  00 

RO-12/D .  240  00 


COAXIAL  CABLE 


Type  Price  Per  M  Ft.  i 
R<I-18/1T.  8216  00  I 

RO-I7A’ .  680  00  I 

RO-18/1.'  ....  900.00  ' 

RO-19/U .  1250  00  I 

RO-20/U .  1450  00 

RO-21/0 .  220  00  ! 

RO-22A1  .  ISO  00 

RQ-22 VU ...  285  00  I 

RO-24/U .  676  00  ' 


Type  Price  Per  M  Ft.  I  Type  Price  I 

RCT26AI .  8475  00  1  UC1-87/XJ . 

RO-29/U .  50  00  ;  RO-58/U . 

RO-84/U .  3(10  00  RO-58A/U.... 

RO-88/U .  900  00  I  RO-89/iCJ . 

RG-64A/0 .  97  00  I  B(V62/U . 

RO-65/tJ .  110.00  I  RO-77/U . 


Price  Per  M  Ft. 

U .  8328  00 

U .  60  00 

yU .  70.00 

tJ .  60  00 

U .  78  00 

U .  100  00 


kMA/U  .  288  00  I  ADI)  28%  TO  PRICES  SHOWN  FOR  QUANTl- 

)-24/U .  676  00  '  TIES  UNT)ER  800  FT. 


FILAMENT  TRANSFORMERS 

INPU-r-US  V..  58/66  cVCLPt 

Kanyen— SV.  68A  . .  • . .  . JH'JJ 

Kinyen  Input  185-12SV.-8ee.  5V.  USA. ^.  519.58 
Amertren-  Input  1IS-12SV. — tec.  5V.  19tA. 

Ineulatlen  3SKV  RMS  taet . 929.16 

INPUT-2t8/21t  V.,  56  66  CYCLES 
GE  2.SV.  CT.  0  ISA.,  InMi.-SKV  Enel.  CaM  52.11 
CE  SV.CT.  B  T.5A|  Ineul.  luS  KV  Open  Frame  1A5 
CE  SV.  CT.  tl  7.5AI  Ineul.  7KV  Open  Frame  5.25 
OE  5V.CT.«»T.5A.,lfnul..l8KV  Enel.  Frame  5.25 
CE  INPUT  lt8.5V.,  58/58  CYCLES)  Sa«.- 

4.1V.  te  2S.t8V.  By  8  tape  Open  Frame  7.95 
CE  INPUT  22tV.  58  CYCLEti  8ec.-tV.  CT.. 

•  7.tA.,  Ineul.-SKV-Opeti  Frame .  4.88 


VARIABLE  TRANSFORMERS 

Amartraii — Type  RH — Input  IISV  400  eyelet.  Outiut 

75.120V  5  Ami . 58.95  ee. 

Amertren — 29144— Input  IISV  60  ey  I  Output— 

I03-I28V  2.17  Amp . 58.25  ea. 

Pewerttat-Buperlar  1226— Input  IIS/230  VAC  50/60 
ey.— Output  0-270V  9  Amp  2.4  KVA .  .  .  837.00  ta. 


TRANSFORMERS 

Weetlnihaaie— Hiparell— Pri— II5V  60  ey.— ^  KVA 
8ae  *  I— 340V  #  I.56A.:  8ae  «2— 240V  •  1.56  A. 

$16.75 

G.E.— HI  Veltate— Pit— IISV  60  ey.— Sse.  6250  V  • 

SO  MA.— I2.5KV  Ineulatlen  . 5I8.M 

Cenitant  Volt.  Trantformtr — Therdarepn  T-44I93A— 
Input  05-135/190-270  VAC  60  ey.  Output— IIS 

VAC  350V A  . $52.50 

Cunitant  Volt.  Tranetormer— Sela  3IIM7— Input  99- 
125  VAC  SO  ey.  Output  115  VAC  250  VA.. .549.00 


Termi  2S%  cash  with  orrfer,  bolenct  C.  O.  D. 
unleu  rotpo.  All  priews  net  E.  O.  B.  out  woro- 
houso,  Phlla.,  Putina.,  subjuct  to  chango  with¬ 
out  notice. 
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WRITE  fOR  OUR 


STANDARD  BRANDS 
ONLY 


FREE  BULLETIN 


MOHI  GOOD  ITEMS 


PHILA.  6,  PA 
MARKET  7-  6771  -  2  -  3 


71.5-19  ARCH  ST. 

fe/ephones 


rjp*  N 

INJl. 

IN21A . 

IN2IB. 

IN32.. 

INU.. 

IN21A. 

lN22a. 

IN27.. 

1N21.. 

INM. . 

INMA. 

INM.. 

INUA 

INM.. 

IN4I.. 

IN42.. 

IN4i.. 

INM.. 

INS2.. 

INS5.. 

INM.. 


CM  EQUIPMENT 

K  B«nd  RF  Head  RT.99/AP8.32;  (inei.  3131  Mu. 

netron.  2K33A  Klystron,  etc.) . tSSOM 

Rodnr  Transmitter  T-U/APT-S  300.IS00  MC.  oom- 

pl6t«  . $175.00 

AN/APR.4  Broad  Band  Receiver  and  Tunint  Units 

..  *5**'  *-•'*  Receiver— Prieea  on  Reaoeet 

12  CiysUI  Mixer— Typo  "N”  Flttlnps.  .  $19.50 

10  CM  Sipnal  Generator  l-iaS-A . $186.00 

10  CM  Fred.  Meter  CW.60  ABM . $87.50 

10  CM  R.F.  Load  CG-97/AP . $22.50 

3  CM  R.F.  Load— I50W.  Avf.  Pwr.  TS-IOO/AP 


SYNCHROS 


ARMY  ORDNANCE— NAVY  ORDNANCE— COMMERCIAL 
AY.IOID  $D  800  X  .  tJD$I1  C-Tit- 

ICT  5DG  AO  tJiFl  C  omB  A  C-TBfi 

IDO  $F  TOO  IJIOI  C-$AT01  C-7iti 

sF  $0  TO  lilHI  C-$AT7A-1  C-TM1 

1G  $N  A  fJIMI  C-A«40$.l  C-7M1 

IHO  SSF  B  <J$A<  C-AA40A  C-TMI 

sSF  $SO  M  U$D1  C-AA40A-1  C-TA41 

SB  ACT  N  IJIHAI  C-77A10  C-TBA' 

iCT  tJD$A«  C.7*2 

SYNCHRO  CAPACITORS  SYNCHRO  BLOWN  FUSE  INDKATORS 

SYNCHRO  OVERUJADJNDKATORS  _  _  _  _  _  _ 

FREE!  IAS  Pate  Navy  Syischro  Maisual,  “  ‘  '  "  •  “  ■ 

GENERATORS  AND  INVERTERS 

Pioneer  type  7I6-3A  Generator  (Navy  Model  NEA. 

3A)  Output-AC  1 15V  I0.4A  800  to  1400  ey.  1(5  DC 
30  Volts  60  Amps.  Brand  new  . .  w*-50 

Pioneer  type  I235-3A  Generatar.  Output-30  Volts  DC 
15  Amps.  Brand  New— Oriilnal  Paokinp  $15.50 
Pioneer  I2I33-IA  Inverter— 28VDC  to  II5VAC  4M 
ey  3  4  250  VA  O.BPM-Volt.  and  Frep.  Refulated. 

u.  $225.00 

Pioneer  I2I37.IA  Inverter— 24V DC  to  II5VAC  400 
ey  3  (5  2S0VA  —  Volt,  and  Frep.  Repniated. 

ea.  $225.00 

PE.I09D  Inverter— 13.5  VDC  to  115  VAC  400  ey.  175 

VA  1(5  (new)  . $79.50 

PE.2I8  Inverters  2$  VDC  to  115  VAC  400  ey  1500 

VA.  (Now)  . $49.50 

Pioneer  Type  800-IB  I nvorter— 28 V DC  to  120V  800 

cy  7  amp  AC  (used) . $22.65 

G.  E.  Inverter- 28  VDC  to  120  VAC  800  ey  750  VA 
\(h  $39.50 

ATR  inverter  SVDC  to  110  VAC'ib'iv'MW !  I$22!$6 
Pioneer  type  I2I2I-IA  InvertsrwVotlape  and  fro- 
pusney  repulated — 24VDC  t8  Amp  Input — AC  out¬ 
put  1 15V  3tf  400  ey  250  VA  0.7  PF— (new) 

$225.00 

Pioneer  type  I2II6  Inverter — 28  VDC  to  115  VAC 

400  ey  I  (5  50  VA . ea.  $79.50 

Pioneer  tyu  I2ii7  Invorter— 28  VDC  to  20  VAC 

400  ey  i(5  6  VA .  ea.  $33  50 

Leland  10563  Inverter— 28  VDC  to  115  VAC  400  ev. 

3(5  115  VA .  . ea.  $75.00 


"X"  BAND  ACCESSORIES 

UG*$I/U  Waveiuido  to  Co^Ax  AdMtar . 

UG«I63/U  Adapter . . 

AT*48/UP  PicXeUp  Horn  AntMna . 

Type  Matint  Connoctora  Avaitabte 

TYPE  "J"  POTENTIOMETER  $1.21 

Reals.  Shaft  i  Reals.  Shaft  Reals. 

M  SS  5K  I  4'  58K  i 

M  O-U'  5K  3  8*  ;  5AK  I 

180  SS  I  SK  1/2*  '  IP8K  ! 

388  SS  IPK  SS  I  IS8K  I 

258  1/8*  ItK  3/8*  ,  388K  I 

988  SS  ;  lOK  1/2*  '  258K  ! 

988  1/2*  ‘  I5K  SS  298K 

588  5/8*  r  I5K  1/2*  258K 

898  1/3*  28K  SS  588K 

IK  SS  25K  SS  S88K 

IK  1/2*  38K  I  1/8*  5MK 

3K  3  8*  48K  SS  i  I  Med  I 

2588  SS  58K  SS  !  2.9  ^eO 

5K  SS  58K  I  4*  5  Met 

DUAL  "J"  POTS — $2.95  eo 


60  ev.  .  2.2W  .  4  RPM  . EA.  $2.28 

AC/d6  brush  type  series  MOTOR  —  MOV 
AC/OC  •  0.3  Amp.  1/20  HP  •  spaad  5000  RPM 
Rated  •  suitable  far  lawlna  maehiM,  hi  spaad 
prindar,  ata.  •  Dim.  24^*  Aa.  a  O'/s'*  Ip.  Shaft 

Til*  dia.  X  H'  Ip  . EA.  $2.95 

SIGNAL  ELECTRIC  TYPE  V5I2  Blawar  Matsr  • 
II5V  .  60  ey.  •  0.7  Amps.  •  Dim.  r  dia.  a  3'4* 

Ip . EA.  $4.7$ 

EAO  TYPE  J7I-II  CAPACITOR  INDUCTION 
MOTOR  —  IISV  -  I  ph.  •  80  ey.  •  O.P  Amp.  • 
3200  RPM  •  1/75  HP  •  Intaraiod.  duty  •  uses  5 
MFD  Capultar  .  Dim.  3>/4*  dIa.  a  V/k"  Ip. 

EA.  $28.50 

EAD  TYPE  LH7II  NCJ-2  SYNCHRONOUS  HY- 
8TERESIS  MOTOR  —  IISV  -  I  ph.  ■  40  ey.  • 
1.0  Amp.  .  1800  RPM  •  I/SO  HP  .  Coat.  Duty  • 
Uses  4  MFD.  Capultor  ■  Dim.  3%'  dia.  a  A$* 

Ip . EA.  $37.i0 

BARBER-COLMAN  PYAZ  427t  SPEED  REDUCER 
MOTOR  —  II5V  .  60  ey.  •  3IW  •  Gear  Ratio 
100:1  .  2  RPM  -  stall  tarpue  .  SS  Ib.-ln. 

EA.  $18.50 

Q.E. -MODEL  5SMYS4HIP  SYNCHRONOUS  IN¬ 
DUCTOR  MOTOR  —  IIOV  •  SO  cy.  -  38  Ama.  • 
75  RPM  •  75  H.-ln.  tsrpua.  Dim.  4^  dia.  a  5V  <8 

•  ihaft  H"  81a.  a  I'/,*  Ip . EA.  $22.50 

HOLTZER-CABOT  RBT-2506  AC  Induetlan  Motar  . 
IISV  .  SO  ey.  3  ph.  .  1725  RPM  •  8W  •  Tarpu  2.5 

In.-ai.  . EA.  $5.2$ 

DIEHL  C7t28l-FP.S3-3.l  sr  DIEHL  CTtSIt-FP-tS- 
12  AC  MOTOR  —  IISV  •  SO  ey.  .  3450  RPM  .  .22 
Amp.;  50V  -  SO  ey.  .  2t50  RPM  •  .a  Amp.  • 
1/40  HP  •  3  ph.  Mat  duty  •  Dim.  r  dia.  a  4'V 


2  0  LOW  INERTIA  SERVO  MOTORS 

Diehl  FPE-25-II— 7SV  SO  cy.  .11  Amp  4  Watts. 
Each  .  $34.50 

K0LL8MAN— (5  Valt  SO  eyela  4  watts  1500  RPM— 
new  ..  $22.50 

PIONEER— 10047-2-A  25  valt  400  eyela  with  40:1 

reduction  pear  . $14.50 

PIONEER— €K  13  115  volt  400  eyela  Includes 

dampinp  sipnal  penerator  (autaayn)..  $47.50 

TACHOMETER  GENERATOR 

Elinco  typp  PM-IM. 

OC  Tochompfpr  S27  50 

G8ii8rafer-N8w . .pm.#  ..ww 


CERAMIC-CASED  TYPE  G 
MICA  CONDENSERS 

.09  MFD  iSOD  VDC  Gl  . ea 

.02  MFD  3000  VDC  Gl . u 

.004  MFD  6000  VDC  Gl . .8 . aa 

.00015  MFD  28000  VDC  GS . 88 
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SPECTRUM  ANALYZER 

T  S  148/llP 

Most  versatile  instrument  in  the  Micro- 
wave  field  for  frequencies  from  8470  mc/s 
to  9630  mc/s  all  directly  calibrated. 

It  will  measure  within  the  above  frequen¬ 
cies  spectra  of  radar  transmitters,  receivers, 
echo  boxes,  local  oscillators,  resonant  cavi¬ 
ties,  T  R  boxes,  magnetrons,  klystrons  and 
test  sets. 

This  instrument  is  manufactured  to  the 
highest  standards  of  the  industry  and  is 
used  by  the  largest  radar  and  aircraft  man¬ 
ufacturers  as  well  as  the  services  of  the 
United  States. 

Specificationi 

Pow«r  Supply . .  — ..w 

Frequ«ncy-metor  Range. . .  .Calibrated  directly  from  8470  mc/s  to  9630  mc/s 

Sweep  Frequencies . Continuously  Variable  from  10  to  30  Cps 

Attenuation  (Spectrum  Amplitude) . Uncalibrated,  Variable  from  3  to  70  db. 


Operating  Temperature  Range . — 40°C.  to  4-55*C. 

Frequency  swing  of  analyzer  r-f  oscillator  (sawtooth  FM) . 40  to  40  mc/s 

Overall  i-f  bandwidth  at  half  power  points . 50  kc/s 

Sensitivity  to  CW  —  Spectrum  Amplified  Pos.  —  80  db.  below  1  watt  for  1  inch 
of  deflection  on  OscUloscope  Screen. 

—  Spectrum  Position  —  55  db.  below  1  watt  for  1  inch  of 
deflection  of  Oscilloscope  Screen. 

Maximum  dispersion  of  spectra . 1.5  mc/s  per  inch 

Maximum  error . -j-  5  megacycles 


We  will  gladly  lurnish  all  details  regarding  specifications  prices  and  delivery. 


Oliier  test  equipment,  used  checked  out,  surplus. 


TSKI/SE  K  land  Spectrum  Analyier 
TS3A/AI  Frequency  and  power  meter  S  Band 
RF4A/AF  Phantom  Target  S  Band 
TS12/AP  VSWR  Test  Set  for  X  Band 
TS13/AP  X  Band  Signal  Generator 
TS14/AP  Signal  Generator 
TS15/AP  Flux  Meter 
TS19/APQ  5  Calibrator 
TS33/AP  X  Bond  Power  and  Frequency  Meter 
TS34/AP  Western  El  Synchroscope 
T35/AP  X  Band  Signal  Generator 
TS36/AP  X  Band  Power  Meter 


TS45  X  Band  Signal  Generator 
TS47/APR  40-400  MC  Signal  Generator 
TS69/AP  Frequency  Meter  400-1000  MC 
TS100  Scope 

TS102A/AP  Range  Calibrator 
TS108  Power  Load 
TSnO/AP  S  Bond  Echo  Box 
TS125/AP  S  Band  Power  Meter 
TS126/AP  Synchroscope 
TS147  X  Band  Signal  Generator 
TS270  S  Band  Echo  Box 
TS174/AP  Signal  Generator 


TS226  Power  Meter 
TS239A  Synchroscope 

SURPLUS  EQUIPMENT 

APA10  Oscilloscope  and  panoramic  receiver 

APA38  Panoramic  Receiver 

APS  3  and  APS  4  Rador 

APR4  Receiver 

APR5A  Microwave  Receiver 

APT2  Radar  Jamming  Transmitter 

APTS  Radar  Jamming  Transmitter 


MINIMUM  ORDER 
25  Dollors 


YOU  CAN  REACH  US  ON  TWX  3135 


Cables: 

TELSERSUP 


SPECIAL 

Wide  Bond  S  Bond  Signal  Generator 
2700/3400MC  using  IKdl  or  PD  UBS 
Klystron,  Internal  Cavity  Attenuator, 
Precision  Individually  calibrated  Fro* 
quency  measuring  Cavity.  CW  or  Pulse 
modulated,  externally  or  internolly. 


Large  quantities  of  quart!  crystals  mounted 
and  unmounted. 

Crystal  Holders:  FT243,  FT171B  others. 
Quartz  Crystal  Comparators. 

North  American  Philips  Fluoroscopes  Type  80. 
Large  quantity  of  Polystyrene  beaded  coaxial 
Cable. 


TV  tUfllglllCS.  INC 

U5  UKRTY  STREH  NEW  YORK  4b  H  \ 

»wen  WOftVM  A-Utgt 
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. . .  In  rr 

b«low  by 
m  I 
sn  I 
374  I 
S7S  I 
374  I 


CRYSTALS 


241-A  Holdar* — Vi"  Pia  SPC.  Markad  54th  OR  72nd  Harmonic  MC  Froq. 
iundamontal  iroquoncy  with  iractlona  omittod. 

m  4M  422  4SI  414  4/4  U7  104 

m  444  421  440  444  472  444  444 

142  447  424  441  444  471  444  444 

141  444  424  442  447  474  441  147 

144  444  424  U1  414  474  442  444 

144  4U  427  444  444  474  441  444 

144  412  424  U1  441  4n  444  4U 

147  U1  414  444  U2  474  444  112 


10  for  44.00  PartoaM 


$1.00 


MW  TOOK  A  H  \ 
OaOM  WOara  »ata4 


TVM  PHICC 

041 .  41.44 

044 .  1.14 

OBI .  1.11 

OCl .  1.24 

ODl .  IJl 

CIB .  1.41 

IBlt4 .  2.71 

IBlt .  1.41 

IBU .  4.44 

tB14 .  17.44 

IBM .  2.41 

IB17 .  U.14 

thll .  404 

IBM .  1104 

IB4t .  U.44 

IBSl .  4.M 

IBM .  4404 

IBM .  44.44 

IN  It .  1.11 

IN2I4 .  i.ra 

INIIB .  401 

IN21 .  1.71 

IN21 .  204 

IM14 .  2.74 

INMB .  404 

INMA .  04 

IN41 .  204 

IBII .  104 

2B24 .  1.74 

ICM . 14 

4C44 .  1404 

1C41. .  2404 

1C44 .  04 

IDll .  1.71 

lEll .  2.71 

IKM .  2.71 

tJlIA .  1704 


Hard-to-j^et 

V -BW® 

^  Now  Available 


S  (M 

^  ^  ®  OINERAL  SPECIFICATIONS: 

m  ®  ^  A  FREQUBNCT  RA.N'OB:  1400  MC  to  4400 

I  •  Jlr.  ■  ***'•  Salartlon  la  accompllahad  bj  a 

u)  HI,. -BE  ■  tuneable  klyatrun  which  la  aet  to  an 

^LlaB  >  dSfcv  ■  accurate  abaorbtlon  wavemetar. 

I  m  'dSJ  I  KKBQUBNCY  ArCCRACT:  ^1  MC. 

■  VjfalF  I  OUTPUT  POWER  RA.NaB:  -  41  dbm  to 

J  IVPUT  POWER  RANGE:  ♦  7  dbm  to  4  SO 

®  /  Op  m  ^  ATTENUATOR  AUCURACYi  I  db  with 

'  /„  ®  J  calibration  chart  provided. 

_ (D  r  Zk  INI«UT  AND  OUTPUT  COUPLlNOi  Type 

N  female  nttlna  (UQ  IIB/U). 

Model  385A  WODUI.ATION  available  on  out. 

(EquivolMt  M  TS-U7  C/UP  MODULk'nON'^P^NPUT*  SIcSal'aC^ 

’**'  >«>)  UBITED:  CW  or  any  other  wave 

ahape  IncludInK  pulae.  Minimum 
pulae  width  accepted  la  .1  mlcro- 
aaconda.  Meter  will  read  avaraie 
power  of  Input  atonal 

ACCESSORIES  AND  SPARES  PROVIDED: 

.iCCEMHORIEH:  1  K.F.  Curd  aaaembly  Conalata  of  1  ft.  of  RO.IA/U  HPARE8,  OPERATING : 

cable  fitted  with  two  UQ-SIB/U  conneetora.  Calibrated  to  an  I  thermlator  mount, 

accuracy  of  ^  0.1  db.  4  fuaaa.  2  amp. 

1  Triccer  cord  aaaembly.  Conalata  of  alx  ft.  of  RQ-ll/U  cable  4  ware  fulda  flanae  ' 

fitted  with  two  type  49191  connectoi^  1  panel  Tampa.  1.0  to 

1  Power  cord  aaaembly.  Conalata  of  alx  ft.  of  rubber  covered  two-  !  IN  11  B  reetlflor  cr 

conductor  cord  with  male  plus  and  female  receptacle. 

1  Pick-up  antenna.  THE  aCX^EBSURIKI 

1  coaxial  cabla  llttina  iriabl  auglal.  IN  THE  REl 


ESPEY  Modal  MSA  (EquiTolanl  to  Teal  Sat  T8  147  C/UP)  U  a  Portable  Microwave  Slanal 
Gaaarator  daaiqnad  tor  taaliaq  and  adluahnq  beacon  equipment  ond  radar  aralama  wnich 
oparotn  within  tha  iraquanev  ronqa  of  4500  MC  to  9400  MC. 

COMPACT  —  SELF-CONTAmED  —  WEIGHS  ONLY  40  LBS.  COMPLETE  WITH  ACCES¬ 
SORIES  AMD  COMBOIATIOM  CASE. 


Modal  385A 
(Equivalent  to  TS-U7  C/UP 
TEST  SET) 


PM  MUUtiLATIUNi  Carrier  can  ba  modu¬ 
lated  throiiRh  klyatron  mode  at  any 
frequency  In  ranee.  (Minimum  mode 
Is  10  MCTR)  The  aweep  rats  la  con¬ 
tinuously  adjuatable  from  0  to  I  MC8. 
par  microsecond. 

KXTBRNAL  SYNC.  PULSE  RKI)UIRED: 
Amplitude  of  video  Input  10-40  volts 
poaltlve  polarity  pulae  .1  to  10  mlero- 
aeconda  wide.  Unit  may  alao  ba  ayn- 
chronlxed  from  RP  Input  pulae  pro¬ 
vided  peak  RP  Input  power  Is  at  least 
4  watts. 

POW'BR  SOURCE:  115  ±  10  volts  A.C. 

40  to  1100  cycles  single  phase. 

POWER  U0N8CMPT1ON:  124  watts. 

SIZE:  Width  11  Inches. 

Length  11%  Inrhea. 

Height  12(4  Inches. 

WKIGIIT:  40  Iba.  Including  acceasorles. 


SPARES,  OPERATING : 

1  thermistor  mount. 

4  fuses,  2  amp. 

9  wave  guide  flange  Joiut  gaaketa. 

1  panel  Tamps.  1.0  volt. 

2  IN  11  B  reetlflor  erystala 


THE  ACX:ES8URIKS  A.ND  8FAHI£  PARTS  ARE  CONTAl.NED 
IN  THE  REMOVABLE  PROTECTIVE  COVER. 
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266  SUMMER  ST. 
BOSTON  10  MASS. 


miiU  FUKipiJEWY  .M-li  SETS  AIVD  ABIPEiUVXES  EUtfM 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


400  CYCLE  MG  UNITS 

G.E.  HIGH  CYCLE  POWER  UNIT.  Il'i;  li  TI'H  Ti 
Alternator  Type  AHB,  115V.  10.  H25  kra.  HOOO  IlI’M 
lielt-dilrea  Iv  Lawooo  engine  Model  TXCSSl,  1.8  bp 

New,  Id  portable  oanrlng  caae  . 1196.89 

KATO  400  CYCLE  MOTOR  GENERATOR  SET:  Mo 
tor  operatlra  at  220/440-5-60  V  belted  to  eelf  -exclteit 
attestor  500  VA,  120/S08Y  VulU,  30.  400  era  2000 


FAIRBANKS  MORSE  FREQUENCY  CHANGER: 

.Motor.  oyDchronous.  77.5  HI’.  220/440  3-60-1800 
dniliig  alternator  type  TAZH,  62. "•  KVA.  50  KW. 
440  Volu,  10.  360  eye.,  with  exciting  M.O. 
I’llce  . $2650  00 


WE  ARE  ABLE  TO  QUOTE  ON  400  CYCLE 
MOTOR  GENERATOR  UNITS  FROM  500 
WATTS  TO  100  KW.  SEND  YOUR  REQUIRE¬ 
MENTS  AND  WE  WILL  BE  HAPPY  TO  FOR¬ 
WARD  OUR  QUOTATION. 


alternator  500  VA,  120/208Y  VulU.  30.  400  eya  2000 

lirW.  NBW  . 4465.50 

With  rebuilt  relucUnoe  type  synch,  motor . 1409.50 

KATO  400  CYCLE  MOTOR  GENERATOR  SET:  Mo¬ 
tor  operatlra  at  220/440-5-00  V  belted  to  eeir-exclted 
altematur  500  VA  115V.  10.  400  eye.  2000  Kl’M. 

NKW . 2475.00 

With  rebuilt  reluetanoe  type  synch,  motor. .  .2499.50 
SPECIAL  MO.  SET.  Motor:  2.6  HP,  220/440-5-60. 
Half  exe.  Alternator  with  output  of  1  25  KVA,  115  V. 

single  ph.  400  eye.  PKICE . 2325  00 

LOUIS-ALLIS  I  KVA  M.G.  UNIT:  5lotnr  Input  220 
440  rolU.  30.  60  eye..  5460  K.P.M..  direct  conn,  to 
alternator  type  POOH.  115  rolta,  10.  400  eye  .  1 

KVA.  New,  Price . 2353.00 

LOUIS-ALLIS  3  UNIT  MO  SET.  ConMaU  oF  6  HP 
motor  operatlre  at  220/440-3-60  directly  coupled  to  al 
temator  with  output  of  116  rolU,  1  ph.,  400  eye.  and 
«lth  exciter  unit  all  mounted  on  uteel  base  18 
K.V.A.  Price  . 2665.00 

LELAND  MG.  SET.  t^ooMsU  of  5  HP  Motor  operatlre 
at  220-5-60  direct  connected  to  self  exc.  alternator 
with  output  of  5  KVA.  120/208  V.  3  ph.  400  cyr. 
PIUCB  . 2960.00 

BOGUE  LABORATORY  400  CYCLE  SUPPLY;  Mu 

tor  10  HP,  220/440-5-60  direct -coupled  to  self  excited 
alternator.  Pollowlng  otitputs  are  oblaltiahle 

A,  6  KVA.  115  V,  50.  400  t'y. 
n.  6  KVA.  120/208  V,  30.  400  Cy 
C.  3  KVA.  115  V,  10,  m  Cy. 

Harmonic  content  leaa  than  1%.  NKW  21850.00 

BRITISH  6  KVA  400  CYC.  M.G.;  Consists  of  10  HP 
motor  of  220/440  3-60  V-helted  to  alternator  with 
output  of  5  KVA,  115  rolls.  10.  400  eye 

PIIICE  . 21095.00 

AMERICAN  400  CYCLE  SETS.  A  precision  built  mo 
tor  generator  set  Ideal  for  laborsttiry  teet  work.  Con 
slsta  of  10  H  P.  motor  directly  connected  to  altematoi 
with  output  of  5  KVA,  120/208  Volts,  three  phase. 
400  cycles.  With  electronic  exciter  -voltage  regulator 
Freuu.  rarlatlon  ±5%;  Voltake  variation  ±.1%  -.  Total 
harmonic  cont  1.2*.  PRICE  . 11550.00 

CARSON  PERMO-MAGNET  400  CYCLE  M.G.;  Mu 
tor  7.6  H.P..  220/440-S-00,  dir.  conn,  to  alternator 
120  rolU,  10,  400  eye..  41.6  amps,  (no  bnishrst. 
PHIPB  .  .  .2099.95 


INVERTERS 

G.  E.  INVERTER  UNITS.  Medal  SATI2IJJ2B;  In¬ 
put:  24  VDC.  55  amp.  8000  RPM.  Output:  115  VoIU. 
:t  phase,  400  CPS,  750  VA.  and  tecoodary  output  of 
26  Volts,  single  phase,  400  CPS.  250  VA.  With  auto¬ 
matic  roltage  and  frequency  regulatloo,  built  in.  Re- 
laillt  and  warranted  equal  to  new.  SPECIAT. 

PRICE  . 297.50 

GENERAL  ELECTRIC  400  CYCLE  UNITS.  Operate 
at  26  VDC  100  Amp,  Output:  115  VAC  10,  400  CPS. 
1500  V’.A.  With  niter  system  built-in.  PRICE.  .232.50 
WINCHARGER  PU-7/AP;  Input  28  VDC.  180  Amps, 
(lutput:  115  VAC.  Single  ph.  2500  V.A  *00  C.P  8 
Frequency  and  roltage  regulation  bullt-ln. 

PRICE  . 107.00 

WINCHARGER  PU-I6/AP  INVERTER.  Type  MG 
7.Nf.  Input:  28  rolts,  60  amp.  Output:  115  rolts,  6.5. 

amp..  400  eye.,  1  ph.  Brand  new.  PRICE . 269.50 

HOLTZER-CABOT  MG2I8.  Compact  2  hearing  units 
for  low  current  400  cycle  output.  Operatlre  at  115 
VltC.  2.3  amp.  Output:  110  Volta.  1.0  amp.  I  ph.  400 
CPS  Brand  new.  PRICE . $79.50 


MG  153  HOLTZER-CABOT 


Input:  24  V.  DC.  52  amps:  Output:  115  rolts— 400 
cycles.  3-phaae.  750  VA.  and  26  Volt— 400  cycle.  250 

V.\.  Voltage  and  frequency  regulated . 2M.0O  ea. 

LELAND  INVERTER;  Input  25-28  VDC.  52  ampa 
Output  2.50  VA.  25-28  VAC.  30,  400  cyr.  40*  P.F  . 
also  dcUrers  7.50  VA.  115  VAC.  400  eye..  90*  P.K 

Price .  $0950.00 

LELAND  INVERTER:  Input  28  VIH',  12  5  amps 
Output  115  Volts,  .50,  400  c>c..  80*  P.F. 

Price  . 253.50 


500  CYCLE  MG  UNITS 


BRITISH  MADE  000  CYCLE  MG  SETS.  Motor:  SSO 
Volts,  S  PH— fiO  CyclM.  AUmiotor:  5  K.W.  IW  VoItJi. 
S7.8  Amp.  500  CjrAm.  KxritAtJon — 110  VDC.  Wh#n 
iiivd  at  50  Cycle  current.  Output  U  600  ryelee,  120 

Volu.  PRICE . 9B3S.00 

Aleo  aTallable  with  230  VDC  motor.  Rheo^at  In* 
eluded  for  frequency  control. 

GE  DUAL  OUTPUT  MG  GETS.  ConUst  of  Motor 
rated  S  H.P.  220/440  V.  SA.  60  N.  dlrertlr  coupled 
to  2  generatorn.  Otitput  .5  K.W.  220  Volts.  1.17  Amp. 
52r»  OycloH  Also  .5  K.W.  110  Volts,  D.C.  4.6.*) 

Amp.  3  separate  units  mounted  mi  common  bed  plate 

I'RirK  . $150.00 

G.E.  MG  SET  MODEL  5LY56AB5A.  Motor:  l.l  HP. 
2M>  V’DT.  4  amp  Generator:  (MM)  watts,  125  VAC.  4.0 
amp..  500  cw..  1  ph.  PRICE . $89.50 


US-ONAN  VARIABLE 
FREQUENCY  SUPPLY 

Drlren  by  S  HP.  220/440  Volt.  8  Ph..  60  Cy. 
US  Synchrotmar  Vartdrtre  motor.  Spiral  at- 
tacliment  pemilta  remoU'  piisliliutton  control  ni 
speed  from  1430  to  10.060  RPM  Direct  Con 
nacted  Alternator  la  made  by  Onan  and  It 
rated  at  1.5  KVA,  115  Volta,  tingle  phase,  8 
PF.  The  Frequency  may  be  rarleif  from  400 
oyclee  to  240v  cyclee.  ’Tlie  getiermtor  In  deelg- 
nated  by  Model  »MG207K.  and  the  excltatloa 
la  provided  by  a  separate  nmtur  generator  furn¬ 
ished  with  the  below  ptl(*e.  NKW  .  22450.00 


800  CYCLE  MG  UNITS 


H.F.  MOTDR  GENERATOR.  G  E.  Modal  5LYI26A4. 
Motor;  115  VDC  direct  connected  to  liencrator  24-32 
VDC.  78  amps.,  and  to  alternator  120  VAC  720 

c.vctea.  1  pti,  KW-2%  .  *289.00 

INVERTER  UNIT  PE206A.  Input:  27.5  VDC.  28 

amp.  (lutput:  SO  V'olta.  single  ph.  8nn  CI’S  500  VA. 

PRICK  . 242.50 

CONTINENTAL  OC/AC  SET  Motor:  1.5  HP.  230 
VDC.  3440  lU’M.  Output  120  VAC.  0.6  amps..  8 
KVV  800  eye..  1  ph...  also  output  of  14  VDC.  4  amps  . 
Model  C0216ST.  Compact  2-tiear  unlta  Completelv 

relndlt.  PRICE .  . 2114.50 

Same  set  operaUve  at  110/220-1  60  PRICE.  $135.00 

ONAN  800  CYCLE  MG  UNIT.  Kmploying  5  HP 
-Motor  operative  at  220/440  Volta,  30.  60  Cy,  V  belted 
to  nelf-exc.  generator  with  otitmt  of  15  KVA.  115 
Volts,  single  ph.  800  CPS,  and  accondarv  output  of 
.500  WatU.  28  5  VDC,  1T.5  ampere*.  PRICE.  .2375.00 


LOUIS-ALLIS  FREQUENCY  CHANGER  SETS  Pri ; 
25  H  P  220/440-5-60;  Sec.  16/10.8  K.W.  5500/2200 
RPM/Sn6/220  Volta  55/35  Amp*  2  ph.  500/380  C.P  S 
Brand  new  PRICE . 21250.00 

We  <mn  supply  these  unite  for  4(10  c.vcle  output  and 
with  ttanaformers  to  supply  3  pliane.  wye  output. 
Write  for  further  Information 

KATO  MG  SET.  Motor;  12.5  HP.  220/440  3-60.  Uiit- 
put;  7.5  KVA,  230  Volta.  10.  .i.to  eye.  with  direct 

(Winn,  exciter.  Brand  New  PRICK  .  21395.00 

We  have  been  fortunate  in  procuring  several  large  alxe 
irmtor-generator  unlta  wlilrh  we  are  able  to  Oder  at  a 
very  attractive  price.  Theer  arts  consist  of  a  75  H  P. 
motor  dir.  conn,  to  an  alternator  mfg.  by  Kato  The 
obtainable  outputa  ara  as  follows: 

A.  46  KVA.  116  V.  30.  400  rve 

B.  45  KVA,  120/208  V.  30.  400  eye 

C.  SO  KVA,  11,5  V,  10,  400  eye. 

Ilarmonlo  content  approximately  IT  .  We  can  fumlah 
MG  unit  with  voltage  regulation  and  meter  panels. 
Write  for  full  Information. 


Model  5AM45DB2fl:  Input:  440  V.  30.  60  eye  Ou^ 
put:  125  V.D.C  1  0  Amp  MS  «> 

Model  5AM49AB7A:  Input:  440  Volts.  30.  60  Cyc. 
(lutput:  375  Watts,  250  VDC.  1.5  ^n 

Model  5AM45'0B32A:  Input  4HI  Volte.  30.  60  cwv 
Output;  250  VDC.  8  A..  3450  RP.M  Price - M2.50 

Model  5AM78ABI0:  Input  32  VIM'.  60  A.  OutP'iC 
250  VDC.  3  A.  Mce . $190.00 

Model  5AM78AB40;  Input:  440  V.  30.  60  cyi-  Ou^ 
put;  250  VIK’,  8  A.  Price . $285.00 

Model  5AM78AB58A:  Input:  115  VDC.  II  A.  thilpu^ 
250  V.  5  A.,  1725  RPM.  Price . 2185.00 

Model  5AM78ABI28:  Input:  220  V.  30.  60  cycMlut- 
put:  125  V.  8  A..  54.50  RPM.  Price .  2225.00 

Model  5AM3IN19A;  Input;  27  VDC.  44  amp  8300 
RPM  Output  ■  60  VDC,  8.8  amp.  5.30  watts. 

Price . 

G.E.  Ampll  'yne  Generator  Model  AM70I.  25  KW, 
155  amps.,  ;  volts.  1785  RPM.  special  duty  cycle. 
450  volts.  220  amps .  PRICE  $975.00 

G.E.  AMPLIDYNE  GENERATOR  Model  5AM628A 
460  volu.  55  amp*..  1700  RPM  PIIICE  $790.00 


HIGH  FREQUENCY  UNITS 

NORMANO  ELEC.  CO.  (BRITISH  MFG.)  MG  UNIT. 
Motor;  120  VDC.  8  8  amp.  1  HI’  4200  Rl'M.  dIrecUy 
connected  to  H  K.  alternator  vrith  output  of 
cyc.  1200  watts,  E.xr.  24  VDC  PRICE . ||49.00 
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VOLTAGE  STABILIZERS 

Sola;  I'ai.  .'‘.uTs;;.  ufi-  Si*  IXf>  V:  hoc.  6.3  \\  2.7  A. 
17  V.\.  ITIcc  . 13.85 

Weitorn  Electric;  MuUcl  1>122863,  pri.  P2-11S  V, 
4Ui)  orlos.  IrinHtat  type.  Price . $12.78 

Raytheon.  Cat.  V1IS4U.  prl.  IKU  2«0  V.  lec.  220/13U 
V.  25U  W.  Price . $25.00 

Sola;  Cat.  30831.  pn.  1002.50  V.  hoc.  230  V,  477  VA. 
Price  . $85.00 

Raytheon,  Type  CRP-3ai489.  pri;  440  220/115.  57-62 
eye;  Kec.  115  V,  0.5  KVA.  Price . $72.78 

Raytheon;  Cat.  VR550  pri.  ISO  206  V,  Sec.  220/130 
V,  500  watts.  Price....) . $78.00 

Raytheon;  Cat.  Type  CRP-301407,  pri.  92-138  V.  87-83 
eye.,  sec.  115  V..  0.82  KVA.  Price .  $117.50 

Raytheon;  Cat.  560.  prl.  18O;260  V.  sec.  220/230  V., 
1000  VA.  Price . $110.00 

Sola;  Cat.  30768.  prl.  03-193  V.,  125-250  V.,  pec. 
115  V..  2000  VA.  Price . $175.00 


TRANSFORMERS 

GENERAL  ELECTRIC  MULTI-TAP  TRANSFOR¬ 
MER.  Cat.  *7406272.  4  KVA.  Prl;  230,  Sec;  US. 
7  laps  in  5  rult  steps  on  output.  Auto  type.  New. 
Price . $55.00 

WESTINGHOUSE  STEP-DOWN  TRANSFORMERS. 

Prl:  550  V.  Sec-  220  440.  60  eye. 


WESTINGHOUSE  PRECIPITRON  TRANSFORMER. 

Style  124050.5.  Prl:  115  V,  25  eye.  Sec:  7500  V.  4 
5I.A.  Hitti  tap  at  5500  V.  Ktlament  windlnc*  2.5  V. 
Can  be  operated  at  80  eye.  to  obtain  18  KV.,  0.5 
MA.  Price  . $14.95 

GENERAL  ELECTRIC  HV  TRANSFORMER.  Style 
.3206596  til.  3  KVA.  Prl:  115/230  V.  Sec:  3000/ 
5200$  V.  Pyranol  filled.  Price  .  $04.00 

WESTINGHOUSE  AUTOTRANSFORMER.  1  KVA. 
220/110  V.  50/60  eye.  Complete  with  cord  and  output 
plUKH.  Price  . $48.00 

WESTERN  ELECTRIC  TRANSTAT.  Pri:  110/220/ 
110  5')0.  See;  115V,  1  phase.  60  eye.  1  KVA.  Volta«e 
vaiislile  Is'tweeii  0-1.50.  I  ouiplete  with  bullt-ln  rolt- 
OH-lcr  and  fuses.  Price  . $98.00 

GENERAL  ELECTRIC  AUTOTRANSFORMER.  Cat 
»(;iliii78.  5  KVA.  230  115  V  Price  . $16.50 


MOTOR  GENERATORS 

GENERAL  ELECTRIC  TBS  MG.  Motor:  230  VDC. 
1  HP.  3800  RPM.  Generator;  300  VDC,  60  W,  875 

VDC.  306  W.  Price  . $85.00 

Also  aralUble  wltb  120  VDC  Motor. 
JANETTE  ROTARY  CONVERTERS.  Input:  12  VIX:. 
Output;  110/1/60.  212  VA.  R»dlo  filtered. 

Price  S72.00 

BURKE  OC-AC  MG  UNIT.  Motor:  0.5  HP.  115 
VIK'.  1800  RPM.  Alternator;  10  KVA,  .8  Pif.  120/ 
1/60,  rlrlp-proof.  New.  Price  . $690.00 

ALLIS-CHALMERS  OC-AC  MB.  Motor:  115  VTX:. 

3600  RPM  Cenerator:  120  V,  1  pha*e.  60  cyo.  6 
KVA.  .8  PF.  Frequency,  rolUfe  re»i.lat|nn 
In.  New.  I*rice  . $512.00 

ESCO  MG.  Motor:  32  VDC.  1800  III'.M  Oen:  115/ 

1/60.  200  VA.  Kieqiiency  rtg  Nev,.  lYlce . $94  00 

With  24  VDC  motor.  Price . 


CENTURY  LOW  VOLTAGE  SUPPLY,  (lenerator 

output:  27  VIK'.  9.3  amps.  Cutup,  winding.  17.50 
ltP.\l 

With  no  Volt  OC  Motor . 5  85.00 

With  220  Volt  OC  Motor  .  85  00 

With  220  Volt.  3«,  60~ .  97.00 

With  110/220  Volt.  1(6 .  120.00 

MASTER  LV  MG  SET.  Mutui  :  11U/22U-1-6U.  i;2c 
Ill’M.  tien;  1-12  \  Dt:.  41.6  amp>.  tJen.  11-12  SIX.'. 
41.6  amps.  51).  Is  lieil  beariita,  cuiup.  wuund,  cum 
piete  wtin  awiteti  tu  peruut  M-ilea  ur  paiallel  cun 
iiectiun  Ilf  geiicraiiiis.  I'rice .  528y.UO 

BOGUE  LV  MG  SET.  Mului .  lu  UP.  220.  44V'3'bV. 
(icu:  15  VIM,  509  amps.  Price  . $5/5.00 

MASTER  LV  MG  SET.  Mului ;  15  UP.  220,410 
3.60,  173U  RPM,  Ncma  tiame.  t.cueratur  1 :  24  V, 
208  amps.,  u  KV5.  Geiiciatur  II:  12  416  aiops., 

5  KVV.  .\ew.  Plice  . $l.2Al.U. 

ONAN  LV  MG  SET.  Mului;  220, 4UU  3  60,  13.2/0.6 
amps.  Gcli.  12-15  VDC.  luO  /Uiipa.  Price .. $32a.0U 

ELECTRIC  PRODUCTS  LOW  FREU.  SUPPLY. 

Mului .  220,440-3-66.  Gcu.  220-3-30,  .8  PF.  900 

RI  M.  Price  . 5712.00 

'This  Mi;  unit  will  supply  2  KVV  of  1  plia,se  curicut. 
.New. 

DELtO-OIEHL  LV  MG.  .Motor.  7.5  UP,  220,440 
V,  1750  RC31,  18.4,9.2  amps.  Gen;  40  V,  125  anipa.. 
5  KVV.  diip  piuul.  Witt  delitcr  27  ur  32  VDC.  125 
ampe.  .New.  Price  . 5595.00 


MISCELLANEOUS 

GENERAL  ELECTRIC  AC  RELAYS.  Hindis  |K»ie, 
Uirow.  15  &iupt».a  IIU  V,  5U/tfU  cyc.  C«L 
jlCitlSil.  in  ne%l  h&ndby  box.  New. 

BAROCO  DYNAMOTORS.  luimi;  115  VDC,  1.5  Ul*. 
1750  1U*M.  O.itput:  230  \  DC.  J  2  *mps.  Pric*  $08.00 

400  CYCLE  METER  PANELS.  I  oiitAln  two  400  cjrv. 
iitrlet*  Tbew}  luclude  0-150  VAC,  T>t>e  AD7  uid 
U  000  ampii.  .AC.  Type  AD7.  Meter*  are  7'  i«auare. 

.New.  I*rU’e  . . $125.00 

Current  traa.>tunuer  «4«*u  c>c.  >  to  operate  auuueur 
on  panel . . $40.00 


G.  E.  ROTARY  CONVERTERS 

(>]niaau»tor  Model  51H>i.\HH  Th  VoUh.  IN'  input  to  ! 
deliver  110  Volte.  AC,  sinKb*  plieNC,  KO  cycle*,  1.5 

auip.  SPECIAL  PRICE  (Rebuilt)  . .-80.05 

Robins  and  Myeis  Motor  Generator  Unit*.  Operate 
at  110  toll*.  AC,  longit*  piraiFe,  60  eye.  and  deliver 
32/40  Volte,  DC.  Can  be  u.<t4>d  with  Held  rbeoetat  to 
supply  24/28  VIK.*  for  the  opeiatiun  of  aero  equip 
meat  from  lighting  line.  IUte«l  at  40  watu  but  will 
deliver  200  watu  for  Intermittent  operation.  Gear 
hearl  built  into  one  end  rtHaieiv  external  slraft  at 
22'>  UI*M  An  exrepti(Fn.il  value  at  $18.75  each. 
With  field  rlieoetat  $20.00.  .\lso  available  for  opera 
lion  at  115  \  1k:  at  $12.50  and  with  rherMal  at  $13.75 
each.  Both  unit  aliave  U  Ilf*  .Motor  Stock  up  on 
Ihene  sets  while  they  are  available.  Special  price  on 
quantity.  Rebuilt. 


KATO  ROTARY  CONVERTERS 

Ty,«  I205A  Mod,l  26KA54  Input.  110  VDC.  1800 
RPM.  tiutpuc;  Its  VAC  1  phur,  80  cy.  1  KVA. 
I'ompmot  and  ruggedly  binlt  for  cont.  duty  oper. 

F'lltrretL  Shock  mounted  .New . $90.00 

Cuntin,nt*l  Motor  Gonorator  Sott.  Typo  D8'445X, 
opcroiiro  of  230  Volts  DC.  1800  ItPM,  Moh.  >h.  out¬ 
put  25  KVA.  .5  P.F.,  240  rolts,  4.  liO  ry.,  weight 
app  1800  Ihg.,  rebuilt,  price . $600.00 


SELSVN  MOTDRS  GE  MilDU.  5.MJ365AKI.  RPM 
1200  4UU.  primar)  .lotur  440/3. 60.  3  KVA.  16  A. 
sccomlary  rotur  93.5  V.  54  5A.  .12.8  FT.L8. 

PrtiM  $225.00 

DC  Moituol  Controller,,  mtg.  by  Marconi  Co.  of  Kng- 
laiid.  Flue.  type.  F'or  aUrtlng  duty  of  24  VDC  Mo- 
turs.  tated  at  .7  IIP.  .$  really  bard-to-get  unit  at  a 
gire  auay  price,  SPEl'I.VD . $4.60 

Gen,ral  Electric,  DC  motor.  Type  HD.  1/10  HP. 
HR,  I  111  Volta.  .7  ampo.  sb.  wdg.,  price . $3.35 

G.  E.  DC  Motor,  type  RY.  1/17  HP.  2100  IU'51.  ob. 
wdg..  HR.  price . $3.00 


MARATHON  MOTOR  GENERATORS 

Input  at  J2  \  IN'  Output  llOVAC*  1  phaaeo  80  ey. 
500  VA.  Marine  Type  with  voltage  regulator  and 

freiiueiu'y  cuntroUer.  Rebuilt  LN . I7S.OO 

GENERAL  ELECTRIC  8  KW  lUgh  Voltage  Genera 
tor*:  Rebuilt  like  new,  tlouble  emomutator  type  each 
raietl  at  4000  Volt*.  DC,  2-5  ampere*;  can  be  eon* 
nectril  in  »erie*  to  give  mooo  Volte,  DC  at  2.S  am* 
pert*  ur  4000  volte,  5  amperee  in  parallel.  Sepa- 
lately  exciletl.  Urute  weigh  about  800  pound#.  (K- 
lere<l  at  a  frat  imn  of  their  original  coet . $175.00 

GE  LOW  VOLTAGE  MG  SETS.  Motor:  1  HIV  220/ 
440  3-HO  direet  nmn.  to  Gen.  500  Watte.  18  28  VIX:. 

$140.00 

VOLTAGE  REGULATOR  GE,  5IUTOK  CU.NTKOL 
Cat.  g837625.  Type  AIKH.  .568  KVA,  60  cyclee.  pri¬ 
mary  volu  115,  low  auipe.  16.2,  Indoor  *ervlce,  voltage 
controlled  by  motor  IIU  1.60,  1.  40  HI*.  Brice  $30.50 

PIONEER  DYNAMOTOR.  Type  1*8250.  lnpu>:  12 
VDC.  4.V  amp.  Output:  350  VDC.  .100  amp..  iWand 
new.  Biice  . $14.00 

BRITISH  DC/AC  MG  UNITS.  Ot>erat«  at  100/110 
VDC,  4  amps.,  .lomi  KI*M.  Output:  230  VAC,  .87 
amp..  50  eye.  WC:  132  Hm  Itiand  new.  Price  $42.50 

G-E.  Motor  Stalling  Reactor*  Type  IIK2B40G2:  Hated 
at  440  V.  3  Ph.  (to  Cy.  16.8  Amp.  Only  a  3  Pole  Dou¬ 
ble  Throw  Switch  i»  net'eHftery  with  thle  unit  to  make 
a  IS  20  HP  eniiipeiiTvator  starter.  tlMful  for  any  pur- 
po«e  retiuiring  three  phane  choke.  Special  Price  $25.00 

Admiralty  Motor  Genereter  Set,  British  mfg..  Input 
200/236  VIK'.  1.000  RI'VI.  uutput  10  KW  *1  100% 
IVP.,  230  volt*.  43.5  amp*..  1  (p  50  cy.,  price  $295.00 


LATE  ARRIVAL 

General  Electric  Frequency  Changer,  Motor: 
3(1  HP,  Triclad.  550/3/60.  3600  RPM.  IRrect 
i'ntinerted  to  Frequency  I'unverter,  Model 
.*>M.M445IUi.  with  eecondaiy  of  30  KW.  440 
volt.s,  3  phe"*',  240  eyrie*.  Prte# . $I5M.OO 


EMERSON  LOW  VOLTAGE  MOTORS.  1/S5  HP. 
.5000  RPM.  shunt  wound.  27.6  volta,  8  ampa..  new. 

Priei  . S4.50 

FEDERAL  VARIABLE  RESISTORS.  1250  otmu.  60 

watts.  4*  igih.  Price  . $  ,26 

CROCKER-WHEELER  LV  MG  SET.  Motor;  25 

HP,  220/440  3-60.  870  HPM.  Generator  I;  12 
volts,  1000  amps.,  12  KW.  Generate  11:  12 

volts,  2(81  amp*.,  2  4  KW.  |*rice  . $1,475.00 

BOGUE  ELECTRIC  AC- DC  MQ  SET.  Motor:  T.6 
HP,  220  440-3  60.  Direct  coupled  to  2  Bogua  gen¬ 
erator*  with  output  ef  12  VDC  at  160  ampii.  1.0  KW 
from  each  generator.  Output  can  be  connected  aa 
12  Volt*  at  320  antp*  or  aa  24  volt*.  160  ampa. 
Price .  . . . $4$$,00 

Write  for  our  now 
100~pago  eataloguo 
on  your  company  lottorhoad 
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A.  C. 

SYNCHRONOUS 

MOTORS 

no  Vt.  60  Cycle 


HAYDON  TYPE  1600, 

1/240 

RPM 

HAYDON  TYPE  1600, 

1/60 

RPM 

HAYDON  TYPE  1600, 

4/5 

RPM 

HAYDON  TYPE  1600, 

1 

RPM 

HAYDON  TYPE  1600, 

1  1/5 

RPM 

TELECHRON  TYPE  B3, 

,  2 

RPM 

TELECHRON  TYPE  BC. 

,  60 

RPM 

HOLTER  CABOT,  TYPE  RBC 

2505,  2  RPM, 

40  ex.  1  in.  ter^nt.  \ 

\ 

SERVO  MOTORS 

PIONttR  TYPE  CK1,  2  «  400  CYCLE 

PIONEER  TYPE  10047-2.A.  2  <>,  400  CYCLE, 
with  40:1  redHctlen  gear. 

D.  C.  MOTORS 

BOOINE  NFHG-12,  27  VTS.,  governor  con¬ 
trolled,  conitont  tgeed  3600  RPM,  1/30 
HP. 

DELCO  TYPE  5060730,  27  VTS.,  160  RPM, 
built  in  broke. 

DUMORE,  TYPE  EIY2PB,  24  VTS.,  S  AMP., 
•OS  HP.,  200  RPM. 

GENERAL  ELECTRIC,  TYPE  5BA10AJ1BO. 

27  VTS.,  110  RPM,  1  os.  1  ft.  torque. 
GENERAL  ELECTRIC,  TYPE  SBA10AJ37C, 
27  VTS.,  250  RPM,  B  os.  1  In.  torque 
BARBER  COLMAN  ACTUATOR  TYPE  AYLC 
S091,  27  VTS.,  .7  amp..  1  RPM,  SOO  In. 
Ibt.  torque. 

WHITE  ROGER  ACTUATOR  TYPE  6905,  12 
VT.,  1.3  amp.,  IVa  RPM,  75  In.  Ibt. 
torque. 

AMPLIDYNE  AND  MOTOR 

AMPLIDYNE.  GEN.  ELEC.  SAMSINJIBA  In¬ 
put  27  vtt.,  at  44  amp.  output  60  vtt.  at 
B.B  amp.,  530  wotts. 

MOTOR.  GEN.  ELEC.  SBAS0U22.  armature 
60  vti.  at  B.3  amp.,  field  27  vtt.  at  2.9 
amp.  Vs  HP.,  4000  RPM. 

PIONEER  AUTOSYNS 
400  CYCLE 

TYPE  AY1,  AYS,  AYI4G,  AY14D,  AY20, 
AY270,  AYSBD,  AYS4D. 

PIONEER  AUTOSYN  POSITION. 
INDICATORS  a  TRANSMITTERS. 

TYPE  5907-17.  tingle,  Ind.  dial  graduated 
0  to  360",  26  vtt.,  400  cycle. 

TYPE  6007-39,  dual  Ind.,  dial  graduated 
0  to  360",  26  vtt.,  400  cycle. 

TYPE  4S50-2-A,  Trantmitter,  2:1  gear  ratio 
26  vtt.,  400  cycle. 


■^“cTrU 


INVERTERS  1 

WINCHARGER  CORP.  PU  16/AP.  MG7S0,  ! 
input  24  vtt.  60  ampt.  outputt  115  vtt., 
400  cycle,  6.S  amp.,  1  phate. 

HOLTZER  CABOT,  TYPE  149F,  input  24  vtt. 
at  36  ampt.,  output  26  vtt.  at  250  V.A. 
and  IIS  vtt.  at  SOO  V.A.,  both  400  cycle, 

1  phate. 

PIONEER  TYPE  12117,  input  12  vtt.,  output 
26  vtt.  at  6  V.A.,  400  cycle. 

PIONEER  TYPE  12117,  input  24  vtt.,  output 
26  vH.  at  6  V.A.,  400  cycle. 

WINCHARGER  CORP.,  PU/7,  MG2S00  input 
24  vtt.  at  160  amp.,  output  115  vtt.  at 
21.6  amp.,  400  cycle,  1  phate. 

GENERAL  ELECTRIC,  TYPE  5D21NJ3A,  in¬ 
put  24  vtt.  at  3S  ampt.,  output  IIS  vtt. 
at  4BS  V.A.,  400  cycle,  1  phase. 

LELAND,  PE  218,  input  24  vtt.  at  90  ampt. 
output  115  vtt.  at  1.5  K.V.A.,  400  cycle, 

1  phase. 

LELAND,  TYPE  D.A.  input  28  vtt.,  at  12 
amp.  output  115  vtt.  at  115  V.A.,  400 
cycle,  3  phase. 


ENGINE  HOUR  METER 

JOHN  W.  HOBBS,  MODEL  MI-277  records 
time  up  to  1000  hours,  and  repeats, 
operates  from  20  to  30  volts. 


I  VOLTAGE  REGULATOR 

I  LELAND  ELEC.  CO.  TYPE  B,  CARBON  PILE. 
^  Input  21  to  30  volts  D.C.  regulated  out- 
#  put  18.2S  vtt.  at  5  amp. 

I  WESTERN  ELEC.  TYPE  BC937B,  input  110 
A  to  120  volts,  400  cycle.  Output  variation 
S  0  to  7.2  ohms  at  S  to  2.75  ampt. 

1  WESTERN  ELEC.  TRANSTAT,  input  115 

^  vtt.,  400  cycle  output  adiuttable  from 
§  92  to  115  vtt.,  rating  .5  K.V.A. 

>  AMERICAN  TRANS.  CO.,  Tranttat  input 

2  115  vtt.,  400  cycle  output  75  to  120  vtt. 
5  or  0  to  45  volts,  rating  .72  K.V.A. 


SYNCHROS 

1  F  SPECIAL  REPEATER  115  vtt.  400  cycle. 
2J1F1  GENERATOR,  115  vtt.  400  cycle. 
2J1F3  GENERATOR,  115  vH.  400  cycle. 
2J1G1  CONTROL  TRANSFORMER  57.5  vtt. 
400  cycle. 

2JIH1  DIFFERENTIAL  GEN.  57.5/57.5  vtt. 

400  cycle.  , 

SG  GENERATOR,  115  vtt.  60  cycle. 

5DG  DIFFERENTIAL  GEN.  90/90  vh.  60 
cycle. 

SHCT  CONTROL  TRAN.  90/55  vtt.  60 
cycle. 

5CT  CONTROL  TRAN.  90/55  vH.  60  cycle. 
SSDG  DIFFERENTIAL  GEN.  90/90  vtt.  400 
cycle. 


ALL  PRICES 
F.  O.  B. 
GREAT  NECK 
N.  Y. 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC,  GEN,  TYPE  AN5S31-1, 
Pad  mounting  3  phase  variable  frequency 
output. 

GENERAL  ELECTRIC,  GEN.  TYPE  AN5S31-2, 
Screw  mounting  3  phase  variable  fre¬ 
quency  output. 

GENERAL  ELECTRIC,  IND.  8DJ13AAA, 
works  in  coniunction  with  above  genera¬ 
tors,  range  0  to  3500  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPE  FD6-23,  27  vH.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

8TJ9-PAB  TRANSMITTER  24  VTS. 

8TJ11-  INDICATOR,  dial  0  to  360",  24 
vtt. 


RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFG.  CO.  MODEL 
SPS-130.  Input  voltage  208  or  230  volts, 
60  cycle,  3  phase,  21  ampt.  Output  28 
volts  at  130  amps,  continuous  duty,  8 
point  tap  twitch,  voltmeter  ommeter, 
thermo  reset  all  on  front  panel. 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSEM¬ 
BLY  Saturable  reactor  type,  designed  to 
supply  variable  voltage  to  a  servo  motor 
such  os  CK1,  CK2,  CK5  or  10047. 
SPERRY  AS  CONTROL  UNIT,  part  No. 
644836. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIER,  part  No.  656030. 

SPERRY  AS  DIRECTIONAL  GYRO,  part  No. 

656029,  115  vt.  400  cycle,  3  phase. 
SPERRY  AS  PILOT  DIRECTION  INDICA¬ 
TOR,  part  No.  645262  contains  AY  20. 
ALLEN  CALCULATOR,  TYPE  Cl,  TURN  t 
BANK  IND.,  port  No.  21500,  28  vtt. 
D.  C. 

TYPE  Cl,  AUTO-PILOT  FORMATION  STICK, 
part  No.  C1080A3. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER, 
Type  12076-1-A,  115  vt.  400  cycle. 


363  GREAT  NECK  ROAD,  GREAT  NECK.  N.  Y. 
Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NEIOO 
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TOP  Radio-Electronic  Vttlucs! 


HEAVY  DUTY  SWITCHES 


H&H  4.P.O.T.  To«|l«  Switch.  5  AMP.  «  2M 
VMt.  10  Am*,  m  125  Veit.  Sinflr  *4'  hele  mount. 
Ball  handle. 

Stock  Price  *1  OC 

No.  6203A  Each 


CUTLER  HAMMER  TYPE  8905K628 

4  Pole  O.T.  Neutial  Center  Tettie  Switch.  Lumi- 
Bout  Tip— Bat  Handle.  2  Hole  M*. 

Steak  Priee  *1  OC 

No.  li2SIA  Each  #  ■  • '3 


TYPE  "J"  POTENTIOMETERS 

500  Ohm— 2  Watt  T»ae  J  Pet.  *k'  Lena  Shaft. 
lone  Buehina.  Camplete  with  Kneh. 

Stock  Price  AOs 

No.  A6iZ3  Each 

100  ohm  Ty»e  I  with  huihina  and  iockina  nut. 
Screw-driver  slot. 

Stock  Price  C 

No.  6270A  Each  #.‘lT 


LAB.  POTENTIOMETERS 

MODEL  2E0.  I>  Watt  20.000  OHM  Laboratory,  Po¬ 
tentiometer.  Hesiitanco  teleroneo  plue  or  minus 
e*s.  Five  llnaer  brente  wiper.  Bokelite  shaft  V 
Oiam.  X  I's'  Lena. 

Stock  Price  wo  CA 

No  S277A  Each  #  I  .DU 


RECTIFIERS 


A  precision  baienccii  copper  oxide  double  briilae 
roctiOer.  Housed  in  a  sealed  metal  container  I"  x 
1-^"  X  I*  hiah.  Tapped  mtp  hales  in  bottom. 
Oises  have  vaporized  paid  contact  surfaces.  Made 
fey  Bradley  Labs,  to  W.  E.  spec.  O  220005.  Nominal 
Input  voits  10.5  V  A  C.  5  MA. 

Stock  Priee  *1  CA 

No.  b2d3A  Each  w  ■  .DU 


2  VOLT  BATTERY 

Blanal  Corps  Typo  i.is-54A  2  volt  2/  Ampere  Hour 
sioiaae  Battery.  I.on-Spillable  Transparent  Acid 
Preot  Plastic  case  has  Built-in  ball  Typo  Hy- 
dioinetei.  3*  x  4*  x  u'  Hiph 

Staak  Price  WA  CA 

No.  545«A  Each  Da. DU 


HIGH  VOLTAGE  TRANSFORMER 

21,000  volt  lOOMA.  Halt  Wave  ell  hlled,  Maloney 
Elocuie  Co. 

No*‘??S.A  $300.00 


PLATE  TRANSFORMER 

Thordaisen  Tru-Fidolity  Plato  Transformor. 
Prlmaiy  200-210-220-240-240  Volts  00  Cycle.  Sec¬ 
ondary  3310  V.C.T.  m  .80  Amps.  10.000  Volt  la- 
aulatiun.  Biand  new — limited  auantity, 

$60.00 


FILTER  REACTORS 

4  H«nry  ^  1.75  Ampi.  Trii*Pi4«lity. 

15.000  Volt  T«tt.  10  Ohmi  O.C. 

no^’sSm  $35.00 


Swinalnp  Choke.  Thordarson  Tru-Fidelity.  10-20 
Hooiy  «  000  to  50  M.A.  7500  Volt  Test.  o5  Ohms 

“‘"no^iSia  raic*;  $20.00 


SCOPE  TRANSFORMER 

2500  volt  «  1.0  M.A  breondary.  115  Volt  bO 
Cycle  Prnnaiy.  Insulated  for  7500  Volts.  Open 
Strap  moiintinp  3‘a'  centers.  Mfp  uy  Thordaison 
Stock  Priee  *1  AK 

NO.  SWA  Easfe  DIsAD 


FILAMENT  TRANSFORMER 

20  VOLTS  TAPPED  AT  14  VOLTS  $  20  AMPS 
PHIMAKY  TAPPED  IN  5  VOLT  STEPS  FROM 
2l0  TO  240  V0L1S  50-60  CYCLE  STANCOK 
SSI06%  4'  X  5'  X  5~  HIGH. 

Stock  Price  CA  OQ 

No.  62S2A  Each  D^y-^D 


MIL— T— 27 

FILAMENT  TRANSFORMER 

PRiMARY;  107.5:  112.5;  117.5:  122.5; 

215:  225:  235  and  245  Volts  50  60  cycle 
SECONDARY:  6.3  Volts  «  5.3  AMPS  and  6.3 
Volts  V  3  AMPS.  Ceramic  bushinps  with  solder 
lui  terminals.  Rated  for  continuous  duty  unde.' 
Mi|.T-27,  Ciass  "A"  Grade  I  specs.  Hermetically 
sealed  case.  2‘t'  x  Si'f*  x  3'.'  hiph. 

Stock  Price  CA  CA 

No.  S2S4A  Easfe  DD.DU 


MALLORY 

M200R 

200  ohm  4  watt  Rhoeitat 

htoch  525.00 

Ne.  6I37A  per  100 

fi'eir  30e 

MICA  CONDENSERS 


Typo  9  and  A2  5000  Veit  Tost  Mica  Cendsnsors 
Stack  Cao.  Price 

No.  Mfd.  Each 

8274A  .002  f  -M 

827SA  01  *1.00 


SWEEP  CAPACITOR 

5-10  MMFD.  Sweep  Gonsrator  Capacitor.  Haa 
cyiindrical  sliver  plated  rotor,  concontrlo  to  ellvw 
plated  stator  plates.  Rotor  haa  hith  sao^  tall 
hearinfs.  Completely  oncloaod  In  moulded  bakollto 
housinf.  Ideal  for  motor  driven  swoop  Hnoratorp. 

Stock  Price  $2.00 

No.  6278A  Each 


SENSITIVE  RELAYS 


WIDOIT  ryPE  lltLAV» 

Aulom«tic  S.DCtric  Ty^  M-At,  OtOO  oi*m  Coil«. 
^•rmaity  op«n  c*nt«c%8  uvaCu.. 

Aiock  No.  Conttrnu  M.  A.  ^ric*  (ACh 

202182  8.P.8.T.  2.V  Si  28 

1U22<*U  2.A.8.T.*  4.8  180 

1UA244  2.P.8.T.  8.0  2  OO 


ft.ii*  typ*  and  •ty>*  a*  abov*.  tut  ha«  24  V-A.C.  coil. 
.6a>(n..fe«n«  duty.  «Ui*i  opvr^aa  Oei  d  V.D.C.  con* 
•luouN  outy.  C.^tac.*:  8.P  8  T.  N.O.  and  8-8  D.T. 
Stock  Price  Cl  OR 

N*.  iu^^45A  Each  ▼  ®  *^9 


304TL't  t'MAC  JAN  304TL'a 

INDIVIDUALLY  BOXED  $10.95 


RESISTORS 

PRODUCTION  QUANTITIES 

in  stock  of  lotc  corbon  ond  wirv  wou<id  re¬ 
sistors  wotf  sues,  savings  iv— 4S%. 

Send  us  your  requirements 


.01  MFD.— 600  VOLT 
MICA  CONDENSERS 

Large  quontitics  available  in  both  CM-3S  and 
‘.M  4u  cast  sizes 

TOLERANCE  PRICE  PER 

1000 

5%  $150.00 

10%  125.00 

20%  100.00 


SIGNAL  CORPS  1  NAVY  TRANSFORMERS 

Ove,  200.000  tran.le:  mert,  chokes  etc.  For  Slfnal 
Co:  PS  end  Navy  Eouipmont.  bend  us  your  roouiro- 
monte.  or  aik  lor  our  catalao  listlop  by  Sional 
Coras  Numtert.  DON  T  DELAVI 


6.3  VOLT  FILAMENT  TRANSFORMERS 

Primory  115  Volt  AO  Cycl«  1600  Infulatieii  Thro*  6.4  Volt 
SaconlorlM 


1.3  Volts  <a  4.9  Amps. 
(.3  Vplts  9  4.5  Amps. 

8.3  Vplts  9  l-l  Amps. 
Htork  No. 

52S4A 


Horizental  Half  Shall  Meantl«B.  2Vi**  a 
2  13/16"  Mounting  Cantors.  2  13/16"  a 
3H"  Cor*  $lza.  2V'a"  abovo  ChoMla.  Solar 
Lug  Torminalt — All  Tarminob  Markol. 


9-82  mmfd  per  loctipn.  8-34  mmfd  eeetlpae  la 
torlee.  Double  cerpmlo  end  platee  and  bear, 
into.  V*"  diam.  ihaft,  t/ttr-  lanp.  OW  Plata 
tpacint  and  platee  l-H*  touarc. 


4-22  mmid  aer  sactlan.  3-12  mmfd  eactltua  la 
sarlee.  SIntIa  earamie  and  Plata  l-H  equara. 
■  4*  diam.  X  '/e*'  land  ebatt. 

Stack  ,  Prica 

Na.  6077- A  *  Each  wvw 


THORDARSON  AUDIO  PASS  FILTERS 


THORDARSON  BAND 
PASS  FILTERS 


hOO  8hmi  tt  600  ohmi 
i  700  cyciM  to  3300  eyelet 
Attenuation  25  OB  at  1450 
cyciee  or  50  DC  at  46A0  eyelet. 
Sue;  6*  X  6S^  m  5" 

Btaek  Priee 

Na.  5697A  Each 


LOW  PASS  FILTER 


Carte  Ne  321891— 1.2.  P/0  R/I9A- 
ktaefc  Priea 

Na.  84I3A  Each 


I  TERMS:  I 

I  Open  Accounts  to  rotad  or  Acetptobb  | 

Ircftrenct  accounts.  Othors  pro-pay-  ■ 
ment  of  25%  doposit  with  ordor.  bal-  ■ 
I  onco  C.O.D.  Prico  F  O  R.  Chicago  and  | 
-  subject  to  chongc  without  notico.  Mcr-  - 
I  chondisc  subject  to  prior  pole.  | 

■  ORDER  TODAYIi 


Radio  Surplus  Corp. 


727  S o u t h  S h e r m a n  Stre«1 
Chicago  5,  Illinois 
Phone:  HArrison  7-5923 


ELECTRONICRAFT 

INC 

27  MILBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


SEARCHLIGHT  SECTION 


INVERTERS 

OHM  M-0.-2IIH.  tm  HtVlS.  lovut  115/230. 
<0  ej.,  1  Fh.  UntiMit:  ifS,  iSO  ey..  1  Pb..  1.2Kw 

U¥t  MV  DC  U  4  amp*.  New . 2295.00 

Oaan  M-fi..07l.  N>t/  true  PU/11  Input:  115/130. 
00  CJ..  1  Fh.  Output;  111  4M  er..  1  Fh..  5.3  amp*. 

and  M  VOC  #  3.2  Ajnpa.  New . $225.00 

LetaaO  Elec.  Ca.  FEtOOA.  Input :  28DC  at  38  Ampa. 
output:  80V.  800  c».  1  Fh.,  485VA.  New. ..  .222.50 
Cl.E  J8IS0I72.  Input:  HOC.  Output:  115,  400  or.. 

1  Fh..  I.5KVA.  New . 232.50 

a.E.  2AOI3IUIIA.  Model  1182.  Iiunit:  18DC.  Out- 
115.  400  cy..  1  Fh.,  1.5  KVA.  Ilerda^ 

Haltiiir-CaM  M.O.  IM.  Ininit:  440,  3  Fh.,  M  ey.. 
Output;  TOV,  148  cy.  8  I>h.,  0.140KVA.  New. 287.50 
Elear.  74D0  ta  IIOAC,  80  ey.,  1  Fh.  at  1.4  Ampe. 


HIGH  POT  TRANSFORMERS 

High  VgItM*  Trant.  Wei^lAgboune  Prl:  US,  60  cf- 
Sec;  15.000  C,T.,  60  MA.  Good  for  HI- Pot  test 
set  up.  C.  T.  iingrouaded . $29.50 


PULSE  TRANSFORMERS 

PULSE  WECO  K8-8583  Supplies  Toltaie  peaks  of 
3500  from  807  tube.  Tested  at  1000  I*ulaes/seo  and 
5000  peak.  Wdf.  1-1=18  ohms.  Wdf.  1.3=72 

utuns.  I,  of  Wd*  1.3=08111  at  100  rps . 23.95 

PULSE.  WECO  KS-I81310.  50  KC  to  4MC,  144' 
Dta.  X  l%‘  high.  120  to  2350  ohms.  New..  . 23.95 
Hlah  Reactance  Trans.  O.E.  type  Y-3502A. — 80  er.. 
Voltage  11200-135.  Inductance  H.V.  Winding  135 
Henries.  Output;  Feak  Voltage  22.8KV.  Cat. 
831808501.  New  . 239.50 


DYNAMOTORS 

Navy  type  CA10-2II444.  Input:  105  to  130DC.  Out¬ 
put:  either  MIXl  at  10  amps,  or  ISDC  at  40  amps. 
Kadlo  flltared  and  complete  with  Una  avrimlL 

PEt^M'.  'Por'sCB-'stS.'  uVwd  new  In  ‘onneM 
cages.  Has  wtds  band  Input  and  output  (liters. 


RAYTHEON  VOLTAGE  REGULATORS 

AdJ  Input  ups  95-130V.,  60  cy.  1  Fh.  Output  ; 
115V.  60  Watts.  4  of  I«  Beg.  Wt.  10  lbs.  SH"  H 
X  8H'  L  X  4S'  w.  Overload  protected.  Sturdllv 
constructed.  Troplealixed.  New . 218.50 


RADAR  ANTENNAS 

Type  SO-I  (l(K'M)  assembly  with  reflector,  wave- 

^Ide  noxxle.  drive  motor,  etc.  New . 2279.50 

Type  SO-3  (3  CM.  I  Surface  Search  type  with  re¬ 
flector.  drive  motor,  etc.,  but  less  plumbing.  New 

In  orlMnal  rases  . 2189.50 

Type  80-13.  IIOCM.I  Complete  assembly  with  14' 
dish,  dipole,  drive  motor,  gearing,  etc.  New. 2149.50 
Also  stock  —  spare  reflectors,  noxxles,  probes, 
right  angle  bends  for  SO-1  antennas. 


O.E.  SAM2IJJ7.  Input:  17VUC.  Output:  88VDC. 
150  Waus,  4800  RFM.  Type  MO-27  B.  New.2S4.S0 
Ediaaa  1AM3INJI2A.  Input;  27VDC.  44  Amps. 
8S00IIFM.  Output:  80VDC  at  8.8  Ampa.  530  Watu. 

New . 212.50 

O.E.  SAM3tNJ9A.  510  Watts.  7500  HFM.  Input: 
ITVDC.  Output:  80VDC.  Weight  34tA  lbs. .  ..229.50 

SMALL  D.C.  MOTORS 

G.E.  2BA50LJ2A.  Armature  ITVDC  at  8.3  Amps. 
Field  60VDC  at  I.IA  BPM  4000.  H.F.  0.5 


AUTO  TRANSFORMER 


O.E.  400  ey.  CaL  No.  800184 
K.V.A.  .9458— .520F  VolU  480/ 
345/130/115  New  . 24.50 


MISC.  RADAR  EQUIPMENT 

MODEL  SO.  Forutde  radar  set.  lOCM.  Operates  on 
90  ISO  volL  80  cy.,  1  Fh.  "A”,  "B",  and  *  FFr’ 
preaenutlon.  Complete  with  tech  manual  and  full 
set  of  operating  spare  parts. 

MODEL  SG-I.  CoiuisU  of  oomplets  eq^pment  In¬ 
cluding  Radar  Transmitter-Receiver  CRF-43AAK-3, 
Range  and  Train  Indicator  CKF-55ABC-S.  Control 
Ampllfler  CRF-SOAAT-l.  Motor  Dynamo- Ampllfler 
lArapUdyne)  CO-31  AAT  and  Antenna  CRF- 
OflAIU-I. 

model  ASG-I  Radar  unit  conslstlu  of  transmitter 
and  converter  aiisemtSy  CFR-43ABC,  Antenna  As¬ 
sembly  CIU'-ACZ.  Mounting  Base  CFR-IOABE. 
etc. 

Bpare  Farts  avaliabla  for  Model  8Q  and  SO-1  Radar 

ModuUtor  Units  for  80-11  (CUZ-50AOD) 

l*ulse  Timer  units  for  8D-5 

Transmitter-Receiver  unlU  80-18 

Spare  FarU  for  80-1 

Hpare  Farts  for  8Q 

iCarker  Oscillator  CrysUls  In  holders  98.  SSKC 

Bearing  Control  UnlM  CRF-ISAEK 

Synchro  Ampllflers — Bendix 

90*  Waveguide  Bends  lOCM  BronM 

Signal  Motors  CKF-80AAN 

Repeater  Ampllflers  CBM-50AFO 

Oscillator  Cavities  for  W-l,  IS  etc.,  RFSOS 

lOCM  Homs.  114"  a  3*  waveguide,  standard  contact. 

flange  Input,  circularly  polarlxed  bora  output 
Duplex  Tees  glZ3005-17 
AuxlUary  Rectlfler  CABM-1013T  (SO-1  Radar) 

80-1  I68AGE)  Antenna  R.F.  Noxxle  Assembly 
SCR  545A  Malor  Units 


ArMorl'Syuiiro  Differential  Generator.  Tw  «D^ 


STEP  BY  STEP  MOTOR 

Beadix— Typs  CAL  14810  (MKl  Mod  0).  TO  Volts 
DC  Input  . 218.80 


FLUXMETER 

Used  to  calibrate  field  strength  of  magnets  from 
500  to  4000  gauss  and  Indicate  polarity.  Frobe 
has  gap  of  114*.  Beautifully  built  In  hardwood 
case  with  hinged  cover.  Instnictlons  for  operation 
on  under  side  of  cover.  Sise  1244  x  9  x  8  In.  Ideal 
for  lab  and  school  use.  New.  An  exceptional 
value  at  . 2^.50 


HIGH  VOLTAGE 
OIL  CAPACITORS 


001  MFD  50.000V  DC. 237.50 
01  MKD  S.OOOV  DC.  2.95 
.01  MFD  R.OOOV  DC.  9.50 
.015  MFD  60.000V  DC.  48.00 
.015/  015  MFD  50.000V  DC 
59.50 

.1  MFD  500V  DC.  .95 
.1  MFD  S.OOOV  DC.  2.95 
.135  MFD  T.500V  DC.  0.15 
.15  MFD  ll.OOOV  DC.  7.80 
.2  MFD  50.000V  DC.  69.50 

.  22.50 

.  26.50 

•  .  79.50 

•  .  12.50 

.  44.50 

; .  14.50 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


MULTI-CONDUCTOR  CABLE 

CO-215.  Stock  3K2315.  Bulk  9  conductor  No.  10 
A.W.O.  Stranded  tinned  copper  plastic  Insulated, 
color  cotied,  tinned  copper  braided  shield.  Flamencl 
Jacketed.  Made  by  O.E.  Available  1000.  1500.  lOllO 
ft.  reels.  Frlce . 2.15  Ft. 


.15  MFD  15.000V 
.15  MFD  lO.OOOV 
.25  MFD  50.00flV 
1.  MFD  7.50flV 
1.  MFD  1.5.000V 
1.  MFD  8.000V 


AMPLIFIERS 

HR  8*»rvo  type  JCVICI  400  cyc*P 
Coiuit4Ut  Output  Line  llC-730<? 

Hynchro  Ampllfters  for  YUtUr 
IntercommunicAtloD  type  BC-BO.') 

ANTENNAS 

A8-S3  APT-1.  AT-SSA/AIT.  AS  62/AF.S-13 
A8-115/APR  for  AFB-5A 
TDY  RADAR  JAMMER  HORNS 
PARABOLOIDS.  MAONESIl.rM  DIBHFX  I7H"  dla 
SCR-813-A  (part  of  RC-153-B  Antenna) 

CU  84/Ai"r  Antenna  matching  unit  60  ohm  unbal. 
to  100  baL 

POTENTIOMETERS 

W.E.  KS- 15138  Linear  Sawtooth 
W.E.  KS8731  for  8CIL547  Radar 
W.E.  KS-8801  Motor  DiIvmi 


TRANSMITTING  MICA 
CAPACITORS 


CRYSTAL  DIODE 

Svlvanla  INllR.  Individually  boxed  and  packed  In 
leaded  foil.  . . . *3.00 


Provides  4  Types  of  PresentoHon: 

(I)  Panoramic  (2)  Aural 
(3)  Oscillographic  (4)  Oscilloscopic 

Designed  for  mve  with  receiving  equipment  AN  ' 
AlUl-7.  AN/ARR-5  AN/AFR-4.  ^R-587  or  any 
receiver  with  I.F  of  455  ko.  S.lmc  or  SOinc. 

With  21  tubes  Including  3"  scope  tube.  Converted 
for  opers’lori  on  115  V.  80  cycle  source. 

Prico . S245-00 

Oov't  Cost  31800.00. 

AN/AFA-10  80  Page  Tech  Manual . ...■$3.75 


REPAIR  PARTS  FOR 
BC-34B  RECEIVERS  (H,  K,  L,  R,  Only) 

Also  BC  334  Models  F.  K  ,  ColU  for  ant.,  r.f..  del., 
oao.,  I.F..  c.w.  otc.,  xul  flltari,  4  gang  cood..  vol. 
eonta.,  eto.  Write  for  complete  UsL 


HIGH  QUALITY  CRYSTAL  UNITS 

Western  Electric— type  CR-IA/AR  In  holdera.  H* 
pin  spacing.  Idaal  for  net  frequency  operation. 
Available  In  quantlUea.  5910-6.350-8370-5470-6510- 
8810-6870-8190-7370-7350-7380-7390  -  7480  -  7580- 
9730.  All  fundamentale  In  KC.  Good  multipliers 
to  higher  frequencies  . 21.25  saeh 


RELAYS 

Btnithert - DunD  inXXllV,  110  A.C.  .e 
Advanm  typr*  45M'.  ai'iyr,  11.6  A.C... 
L(^h  tjrpe  11 64 A,  P*I*DT.  115  A.C. . . . 
Lii^h  type  1064,  liHN  tO-WV  D.C... 
Clare  VliiH'lli  bene  No.  SflFMX  115  A.C 
O  iL  I*tUK-ln  be^e  SoniUtWe  K17J653.. 
WMUrn  Klectrlc  I>  l«n7Sl  IMuf  Jn. ... 
Guardian  iHmc  IMav  t>|M‘  H  Q  HPDT. 


SCR-522  EQUIPMENT 

Complete  B(!'614C  rpcHvers  and  B0625.\^f  Tran', 
mltteni  including  mounting  racks,  plugs,  connectors. 
P.E.  940  dymmotor.  Brand  new  equipment  with 
Imstniction  manuals. 


IRMS:  Rated  Concerns  Net 
30,  FOB  Brenxville,  New 
York.  All  Merchandise 
Guaranteed. 

Pricee  Subiflc*  Change 


ibearingB. 

Hpllt  St 

|tor  tllrr 

.ooatial  I 

r  pUti 

ype  5 ' 

466 
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SEARCHLIGHT  SECTION 


SELSYN  MOTORS 

Army  Ordnanre  Tjp*  C-7M48  U5V.  M  Cr.  TranmittiM. 
Approx.  S  S'  ma.  x  S-H"  1-  Uk»  nnr .  .EACH  $27  M 


■UNIVERSAL  JOINTS 
ALUMINUM 

14*  hole.  H'  O.D.  1-Vi' 
lone  with  two  t/SS  tapped 
eet  'icrew  holea  EACH  IM 
S/ie*  hole.  O.D.  1-H'  long  with 
two  (/3S  tapped  act-acrew  holea 
E.\CH  . Me 


DIFFERENTIAL  Used 

$9.95 

"S’  dla.  X  SH’  liiiiii 

Uaod  between  two  CTXUk’a  aa  a  dampener.  Can  be 
conrerted  to  S«00  K1*M  Motor  In  10  mlnutea.  Con- 

eerdon  aheet  atipplled.  (Conrertedl . M.OO 

Mounting  Brackata — Hakellte  for  aelajna.  ud  dl^ 
ferentlala  ahown  abora . SO* 


CONDENSERS 

I  MFD  VJ 

o.s  i: 


Rubber  Cord 


TELEPHONE  FIELD  WIRE 

W.IIO-B 

Vl  MILE  COIL. . . .  f7.«S 
1  MILL  REEL....$T4.*S 


PRECISION  RESISTORS 

(WIRE  WOUND  SPOOL  TYPE] 


*.l-g.l  T.OOO 
O.I  T.SOO 
0.078-0  07S  8,000 
O.IS-O.IS  8,000 
O.XS  80,000 


HAYDON  TIMING  MOTOR 

1  R.P.M.  IIS  V.,  *0  Cyclo. . .  .$1,9S 


TIMING  MOTOR 


Timer— Induatrlal  'nmar  Corp.  15  min.  on  10  min.  off 
contlnuoua  115  T.  A.a  Pullj  eaaed  Pluga  Into  oidal 


tTIME  DELAY  RELAY 

Raythaeen  CPX  24188 
I  Min.  Delay.  IIS  V.,  60  Cycle 
2H  eecond  recyrllng  time  aprtni  return 
MIrroawiteh  rontaet.  lOA  •  Hnlda  ON 
ill'.*.  power  la  aupplled  •  Fully  Caned 
ONLY  . . . . . 

JONES  BARRIERS  STRIPS 

$*J7  8-UIMWM 

8— 140MW  ja  4—141  .24  I  0—141 

6 — 140  .28  S — 141  ,28  '  0— 14IY 

10— 140W  S— 141  law  .41  8-148 

10— 14aHW  .88  7— UltiW  .88  8— ISO 

8— umw  .27  8—141 _ .44  8—150 

Brand  New  Meters — Guaranteed 

0  10  ma  DC.  .SH*  . 83.95  0-80  Amp  DC.  844'.. 82. 
0-1  Ma  D.C.  DeJur. .  (Heale  Iteadn  0-4  KVI .  18. 

SELENIUM  RECTIFIERS 

Full  Ware  800  MA  115V . $1 


OIL  FILLED  AC  CONDNSERS 

VJk.C.  Frtea  MFD  VJk. 

880  S2Jm  IS  44( 

880  4.8$  1  6M 

884  M  8  9  OM 

884  !,*•  8  4M 

884  LH  4  44( 


1  MEGOHM  1  WATT  1%  $1.50 


TYPE  "J"  POTENTIOMETERS 

than  I  Ohma  I  OJjjw 

....  S8*  8  SK . S8  IMR 

_ 88  I  8  OB .  8/8  I  880B .... 


Ohm* 

100. .. 

ISO... 

150.. . 

500. . . 

I  OK . wren. 

1  SK . S/U  7SK 

1  OK  .  ...  1/4  1  lOOK 

SS:  Screw-driver  8let. 

*:  Split  lockin*  buthiiifl. 


COAXIAL  CABLE  CONNECTORS 

A  lull  line  ef  Jan  approva*  connaetara  In  atack 


$1.25  EACH 


42  PL-274  SiaS 

M  PL-87S  2.18 
IS  80-189  .48 

18  IIG-ll/U  1.78 
12  I)0-IIB/Ut  1.M 
22  IIO-aSB/U  1.88 
71  rc;-81AI>  .88 

48  lIO-tIBAJ  1-88 
88  ITG-IICAL  1.M 
4S  1 10-21  D/llI  1.41 
S8  IIO-IS/U  l.N 
M  I'O-UA/in  1.88 
M  I'O-nilAI]  IJt 
IS  IIO-ISAJ  IJt 
88  ro-13BAI  1.S8 
48  UO-ISC/U I  las 
IS  UO-8^)  1.18 

48  rO-17AI  1.21 
.88  UO-87A/U  2J8 
J8  UO-27B/U'  2.M 
M  ITO-S8AA8  2.88 
12  110-29^^  1.78 

12  IJO-SOATI  2Jt 
48  UG-S7B/ir  US 
.18  UO-S8/U  .78 
.M  UO-SSAAI  .88 
.88  Va-SiiK/V  Ltt 
.78  UG-SS/tr  1.7S 
48  IIO-8$AI  IAS 
.88  UO-87/U  1A8 


l)0-8S/U'  88.88 
IJG-89/U  Ml.lS 
tlG-ieS/Ul  AS 
tIO-lOSA)  .88 
I1G-I04/II  lAt 
UG-ies/iJ  lAe 
IJG-I04AJ  -IS 
rG-l07RAJ  2.71 
UG-I44/tJ  2AS 
tJO-l67AI  1.78 
ITG-17$/U  A2 
UG-17*/tJ  12 

l)G-I8SAl  AS 
UO-194A)  US 
tIO-lOS/U  ►  .88 
UO-284/U  US 
tIG-2SS/U  IAS 
HO-MOAl  AS 
tIO-261/U  118 

IIO-88t/TJ  118 
00-871/0  lAi 
110-874/0  2.M 

00-190/0  At 
00-191/0  ejS 
OG-MMIAl  2.88 
00-4I4A)  l.M 
00-499/0  lit 
OC-425AI  1.18 


S8-IAC  ) 

tS-lAP 

8S-IBC 

•8-1 F 

tS-IH 

•VIHP 

•8-IJ 

88-1 R 

88-1 RTY 

tl-lSP 

88-lSPN 

88- IT 

•S-IAP 

ts-tl 

88-8R 

tS-12AP 

88-28F 

•8-12J' 

SS-22R4 

*8-t»P 

88-22T 

83-148 

83-185 

<.W-llSA/0 

M-S3a 

M-S59 

M-SS9A 

PL- 188 

PI.-2S9 

PI--859A 


3  AG  FUSES 


TYPE  "JJ"  P0TNTI0ME1 
't  I  Ohma  Wien  I  C 
1  30B-10K  s/8t  9 
I  tWith.wlleh.  I 
PRICE— S2.S0  EACH 


5/14 

S.S 


3  AG  FUSE  HOLDERS  (PI 


RESISTORS 


.  t.*«  par  c 

_  Jig  1£  .  Iteaa.  MACpotC 

JW  I0« .  llrm.  8.88  pare 

AVAILABLE  IN  ALL  STANDARD  RMA  VALUES 
POSTAGE  STAMP  MICAS 
AVAILABLE  IN  ALL  STANDARD  RMS  VALUES 
PRICE  SCHEDULE 

S  mmf  to  910  mmf . 

.001  to  .0013  mfd .  S 

.001$  to  .0036  mfd .  l3 

.0062  to  .0091  mfd .  S 

•01  mfd . . . . . 

SILVER  MICA  ‘**^**^^‘*— 

mmf  mmf  mrof  mmf  mmf  mmf  mfd  mfd  mfd 


RAYTHEON  PLATE  TRANSFORMER 

TYPE  US35SA 

PHI.  II0V/1JOV/44OV/M 

Hrr,  #1  soov  As  ampb  btc.  /i  swv  •  4  ampb 

1780  RMS  T*5r.  944 ''x9H'’x8V  HIOH  . .  C|9.9 


Choke 

10  hy 

400  MA 

90  OHMS 

HERMETICALLY 

SEALED 


298.M 

97  .M  "  — ■  — 

miS  2J1G1  SELSYNS  $8 

TsiS  400  CYCLE  BRAND  NEW 

88  .M 
78.M 

lie.M 


PULSE  TRANSFORMERS 

UTAH— 9242  9174  9289  9818  93 

WESTERN  ELECTRIC-DIMITS  DI4I3I8 
K8849^  KS980^  KS9t42.  BSISltl 
OENERAL  ELECTRIC— 80-01 
JEFFERSON  ELEfTTHIC— C-I8A-I1I8 
DINION  COIL— TRI04S  TR1049 

alaoSS2-723l>-2A:  SS^7^S1-2A.  I - 


400  CYCLE  INVERTERS 

Lelend  Electric  C», 

>11)8110  In;  30-U  V.D.C.,  81  A.  800-1  R.P.M. 
41)0  Cyc.  1  phaae.  1500  V.A.  M  PF . 


9350 


229421  40 


AN  CONNECTORS 

See  Our  Ad  February,  1953  Electronics 
PHONE!  WIRE)  WRITE!  YOUR  NEEDS 


Arch  Sf.,  Cor.  Crotkey  Philo.  3,  Po.  Telephone  llitt9nhou$e  6*4927 


ELECTRONICS  —  September,  J953 


SEE  OUR  PREVIOUS  ELECTRONICS 
ADS  FOR  LISTINGS  OR  WRITE  FOR 
CIRCULARS 


(Jnivcrsa) 


324  CANAL  ST.,  N.Y.C,  13,  N.Y.  WAlk«r  S-9642 


general  corp.. 


VISITING  NEW  YORK? 

WE  INVITE  YOU  TO  DROP  IN 
We  have  the  lorgest  variety  of  electronic 
merchondise  ever  exhibited  on  street  level. 
Over  80,000  different  items  in  stock.  Visit 
our  lorge  store  display  at  324  CANAL 
STREET — Just  West  of  Broadway. 

SIGMA  RELAYS 

4F:  I  ma;  SPOT;  8000  ohm;  #R287  5.95 
4IFS7:  2  ma;  SPOT;  10.000  ohm; 

#R9I4  . 2.95 

41FZS7:  II5VAC:  SPOT;  Will  Operate 
Continuously  on  220V AC;  #R909.  . .  2.95 
41 F:  6VDC;  SPOT;  62  ohm;  Will  Operate 

on  I  1/2  VDC;  #R924 .  1.75 

41F:  12  VDC;  SPOT;  340  ohm;  Will  Op 

erate  on  6  VDC;  #R925 .  1.95 

4AH ;  4  ma  pull-in,  2.5  ma  hold ;  SPDT ; 
2000  ohm;  Air  Ti((ht  Seal,  RTMA  5-pronj( 

Plug  Bate;  #R444  .  4.25 

4RJ-47G:  3VDC:  SPDT;  47  ohm;  Her- 
metirally  Sealed ;  Solder  Head  Terminals ; 

#R448  5J5 

5RJ100S:  I.5VDC:  SPDT;  100  ohm;  Her¬ 
metically  Sealed ;  Solder  Head  Terminals ; 

#R100I  .  6.95 

SRJ5000G:  1.4  ma  pull  in,  0.4  ma  hold; 
SPOT;  5000  ohm;  #R28I  . 6.95 

WESTERN  ELECTRIC 
MERCURY  RELAY  275C 

PreaHure  Sealed;  2  Tolla;  700  A  SSOO  ohm. 
Makes  at  6.0  ma.  Rreaka  at  5.2  ma  with 
colla  In  aeries.  SPDT;  Hlah  Current  Ca¬ 
pacity;  High  Hpeed;  RTMA  Octal  Plug  Base; 
»R4S4  . *17.00 


110V  60  Cyc 
TIMING  MOTORS 


INGRAHAM  8  RPM  Fully  F^losed. . .  $1.95 

TFIJCHRON  3.6  RPM .  2.50 

CII.BFRT  With  Gear  Train  for  6  RPDay  1.95 

GII.BFJTT  60  RPM  (I  RPM) .  1.75 

HAYDON  I600A;  I  RPM .  2.25 

HAYDON:  1/12  RPM.  24V  AC .  1.95 

ROTARY  RATCHET  RELAYS 

JLedex  D.C.  Impulse  <>|ieiatrd  mecha¬ 
nisms  rotate  in  30°  steps.  Ratchet 
mechanism  has  '4"  shaft  with  flats 
for  standard  switch  wafers. 

^  ^  ^33  Mechanism  only,  )6-48V, 

l5*fcj^  200  ohm.  #R597 .  1.50 


#lS-3S7i  Mechanism  &  Ratchet  &  4"  long 

shaft.  6-8V.  !  i  ohm.  #R599 .  3.75 

#25  Mechanism  Only,  12-18V,  4.5  ohm. 

#R824  .  1.50 

#26  Mechanism  Only,  6-8V,  2  ohm. 

#R825  1.50 

Miniature  Mechanism  Only,  I2-24V,  35  ohm, 

#R826  . 1.50 

Miniature  Mechanism  Only,  6- 12V,  10  ohm. 
#R827  .  1.50 


TELEPHONE  TYPE  RELAYS  '  A 

These  relays  have  been  standardised  so  that 
colls  and  frames  oi  most  manufacturers  con 

be  Interchanged  without  affecting  adjustments.  /ZK 

A  wide  variety  of  applicable  combinations  ore  /x '' 

thus  possible  from  a  comparatively  small  num 
ber  of  relays.  'W 

Listed  below  are  frames  and  colls  from  our  stock.  They  may  be  purchased  separatel 
However,  a  complete  relay  consists  of  coil  ond  trams.  In  ordering  complete  relays  speci 
which  coil  with  which  frame,  1a.:  FlOl  with  El  17. 

Representative  completed  relays  ore  also  listed  with  voltage  and  current  ratings.  Values 
are  indicative  oi  sensitivity  that  may  be  expected  from  similar  combinations. 


CLARE,  6.70U  ulini.  5  lua  UC,  3  inskeH  (.7As)  xn276 

*4.25 

CLARE  KIOI.  eouu  ohm.  SPDT.  2  ms  DC.  Fast  Ac¬ 
tion  cn.’i . *4.25 


(For  Cott  of  Rally  Add  Price 

■■ 

of  Frame  to  Price 

af  Cell) 

19 

Stock 

Price 

Stock 

Price 

No. 

Contacts 

each 

No. 

(kmtacts 

each 

FlOl 

lA 

1.26 

Flit 

IB.  2A 

1.78 

KI02 

2A 

1J0 

FII4 

IB,  3A 

2.00 

Flffi 

3A 

1.78 

FI33 

IB.  1C 

1.78 

FI04 

4A 

2.00 

F108 

IB,  lA, 

1C 

2.00 

F127 

8A 

3.00 

F131 

IB,  eA. 

1C 

4.00 

FI2g 

12A 

4.00 

FI07 

2B,  lA 

1.78 

FlOe 

lA,  Hi 

1.60 

FI35 

2B.  IC 

2.00 

F107 

lA,  2b 

1.78 

FII2 

2B,  2A. 

2<; 

3.00 

FlOR 

lA. IB, ir 

2.00 

F136 

2B,  3A. 

1C 

2.78 

FIDO 

lA,  1C 

1.78 

F121 

.5B,  1C 

2.78 

FtlO 

1A,2C 

2.28 

F122 

IC 

1.50 

Fill 

2A,  IB 

1.78 

F123 

2C 

2.00 

FIST 

2A.  1C 

20O 

FIDO 

1C,  lA 

1.78 

Fill 

2A,  2B, 2C 

3.00 

F187 

1C,  2A 

2fXI 

File 

2A.  2B,  fiC 

6.00 

F117 

tC.  6A 

2.78 

FII4 

3A,  IB 

2.00 

F133 

1C,  IB 

1.78 

F13d 

3A,  2B.  1C 

2.78 

FI3S 

1C,  2B 

2.00 

FI  IS 

3A.  2C 

2.78 

FI08 

IC,  lA. 

IB 

290 

F117 

8A,  1C 

2.78 

F136 

1C.  3A. 

2B 

275 

Ft20 

IB 

1.28 

Fill 

IC.  6B 

2.75 

FI32 

2B 

1.80 

FtlO 

2C,  lA 

228 

FI34 

3B 

1.78 

Fits 

2C.  3A 

2.78 

FI0« 

IB,  lA 

1.80 

FII2 

2C.  2A 

2B 

3.00 

AI8258  BENOIX  K'ook  102i  8-11  VDC,  Copper  Sliiii 
Slow  Kelcase.  SPDT.  100  ohm.  Part  of  SCR  511. 

«;ias  . *2.49 

R5229AI  AUTCMATIC  OVDC,  SP8T  n.o.  (JAa),  75 

olmw.  Slow  Kclcaiw.  *411 . *2.50 

R502IAI  AUTOMATIC  1300  ohm.  10  ma  DC.  SPST 

nr.  (lit).  *413 . fS.U 

COILS 

(Far  CMt  at  Rslay  Add  Prim  ABHIUHMV 
of  Cell  ts  Pries  tf  Frasit) 

Stock  Price  I  Slock  Priea 


Mce  Slock 

Ohms 

seeh  No. 

Ohms 

0.78 

198  K108 

000 

.5  0 

1.2s  Ktoe 

1000 

12 

1.28  K138 

1200 

SO 

19S  Kin 

1300 

175 

198  KIS7 

1426 

;ioo 

190  KI38 

1600 

400 

1.80  '  KI3<) 

1600 

450 

190  KII2 

2000 

.500 

190  Kt40 

2300 

tlOO 

1.80  KI56 

2800 

700 

1.80  KII3 

3000 

780 

1.80  Kite 

6500 

800 

1.78  Ktl8 

40,000 

SLOW-ACTION 

COILS 

Price  Stock 
No.  Ohm.  each  1  No. 

KI22  33  KI49 

KI46  134/1300  2.60  K'® 

KU7  600/1600  2.60  5  ^ 

KH8  1300  2.00  k|m 

KUO  1300/126  2.50  KI52 


SLOW-RELEASE 


SPECIAL  CONTACT  ARRANGEMENTS 

c#n  supply  AQY  coQtAct  Arrantfement  up  to  20 
ooittAci  (10  form  A  or  10  form  K:  or  combtnA' 
ilonn;  or  6  form  (Cl  for  a  nomiiiAl  extrA  chArge.  To 
t'liiupute  of  cuNtom  iiiAde  frAme  Add:  1,00  for 
hlAtOi  frAme  plus  50  for  eAch  form  C.  plus  .25  for 
eAi'h  form  A  or  U  And  2.00  At  the  nomlDAl  extrA 
dhArge.  Thuk  a  irAme  with  2A,  SK.  1C  would  cost 
1.00  +  .50  .75  +  .50  +  2.00  =*  4.75. 


SHOCKMOUNTS 

Large  Quantities  of  Lord,  Barry,  U.  S. 
Rubber  and  Other  Mokes  of  Shockmounts  in 
Stock.  Most  Sixos  Avnlloblo.  Pticos  Bolow 
Monufocturor's  Cost.  Sond  Us  Your  Ro* 
guiromonts. 

APC  TRIMMERS 

Wo  Hovo  Production  Quantltios  of  13, 
IS,  2S,  35,  SO,  75,  100  and  140  Mmf  Air 
Trimmers  Avoiloblo  at  Low  Prices. 

Mu-Metal  Laminations 

Es,  Fs,  If,  Ls.  Ton  Sixos.  Quantltios 
Avoiiablo. 

Sompio  Kit,  6  lbs,  Sufficlont  Quantity  of 
Each  Slxo  One  Unit — Post-Paid  in  U.  S.  A. 


K147 

1600/60 

2.60  KI27 

2500 

2.80 

A-C  COILS 

Stock 

Price 

No. 

Voltage 

esch 

Kite 

8VAC 

178 

K12t 

ItOVAC 

290 

DUAL  COILS 

Slock 

Prica  Stock 

F 

>rics 

No. 

Ohms 

each  No. 

Ohms 

( 

MCh 

KI41 

60/3000 

2.2S  KI45 

1000/1000 

2.28 

KI42 

128/1300 

2.25  1  KI06 

1100/500 

2.00 

KI43 

200/ lOU) 

2.00  KI42 

1300/125 

2.28 

Kt06 

500/1100 

2.00  KI44 

1800/600 

280 

K144 

500/1800 

2  80  1  Kill 

>000/60 

298 

KI43 

1000/200 

2.00  1 

A  =>  Normally  Open;  B  =  Normally  Closad; 
C  =  Double  Throw. 


ACCESSORIES  FOR 
TELEPHON  TYPE  RELAYS 


Clare 

CRl 

Molded  Bakelitr  Cover  FCRl. . 

90 

Clare 

BR2 

Long  Relay  Braoket 

FBR2 

90 

Clare 

BR4 

Short  Rdsy  Brisket 

#BR4. 

.18 

$19.75 


HYPERSIL  LAMINATIONS 

Full  loops.  Sovorol  sixos  ovallablo  in  quan¬ 
tity.  Sample  Kit  41/4  lbs.  One  comploto  loop 
each  slxo.  Postpaid  in  U.S.A.  19.7S 


TERMS:— All  PriMt  F.O.B.  Our  Plant.  Rated  Final 
Net  10  Days.  All  Othart  Ramittanoa  with  Order.  Or. 
dan  Under  $10  Ramlttanee  With  Order.  Plus  As- 
sraxlmats  Shlssini  Chartas  (evarasa  will  ha  re¬ 
turned). 


KOVAR  GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 

If  I4  it 

Many  types  and  sizea.  Send  ua  your  blueprint 
or  aample  for  our  quote.  Our  prlcee  aree  a 
fraction  of  original  factory  coat. 

SAMPLE  KIT  COO  postpaid 

*4  Seala  (S  ea.  11  tyiea)  w  In  USA 
LAB  KIT  1  COO  postpaid 

300  Saala  (10  typea)  •  w  In  USA 


SuptembBT,  1953  — ELECTRONICS 


FULLY 

GUARANTEED 


STANDARD  BRANDS 
ONLY 


Barry 


ELECTRONICS  CORP. 

136-C  LIBERTY  ST.  N.Y.6,  N.Y. 


SEARCHLIGHT  SECTION 


DIRECTRON  SELENIUM  RECTIFIERS  ^ 


Full-Wov  Brid9«  Typ«i 


Several  Tons  of  W.L  Rock 
Panels,  Input  and  Outpat 
XFMRS.,  Repeat  G>ilt,  Power 
XFMRS.,  Ckokes.  Lamp 
Sockets,  Filters,  Jocks,  Etc., 
in  Stock — 

ASK  FOR  UST  OR  "WRIT!" 


Sl-SS 


S2as 


*  Troa*.  lUV/RMo?  ia»«l 
13  aaipa  .  .  I 

13  awae 

,  41  anipa  1 


•  W.t.  CllOk«« - H*W  I 

liy.  300  MA. 
KS.I3M3— 4  to  7  hyt. 

_ 


a  Vacuum  Capacitors  50 
MMF.— 20  KV...$9.50 


5"  Scope,  In  Good,  Used  Condition 
IIS  Volts — 60  C»cl«  Input 
Sweeps  lOO-O-IOO  KCS 


lOu .  jOiun . U.SSSW4  . -.mi 

'oAi/vim..  LM'un . 2SMsx«a .  Ini 

OB2  .tS2JM  _ 2SMS.4  . JS  ] 

Ml  Vine  .ss  2jn  7.ss  s-en  .41 1 

OCS.vmeS  .SS2J4S  27.MSAB7 . SSI 

ooivmse  muu  ssmsac?  ..  .mi 

OZ4  OZ4A  .SS2JS1  1$.SSSAF4  l.»  1 

1A04  1.24  2JS2  . .  IS.SS  SACS  .Ml 

1AC4  .M2K22  . 21.M4AC7....  1.2S  ] 

lAI  .74  2K21  11.S4  SAKS . SS  I 

lASGT  .n  2K2S  SAJS  . 1.14 1 

tA70T  .77  721AB  21.4S  SAKS  . TT! 

1AX2  1M2K2S  N.NSAKSW....  l.M 

IBIOT.  441S  M2X2 .  A4  SAKS . 44 

1B22 . 1.4S  1A4 . SS  SALS  M 

1B21 .  S.M  lAPl  S.S4  4AN4  1.M 

1B24 . S.M1B2S  SM  SAQS  .SS 

1B24  2.2S  1B24  SM  SASS  .n 

1B27  _  12M1BP1  4.7SSAM  LSS 

1BS2  ....  2.S4  IBPU  S.S4  SAS7G _  J.SS  • 

1B42  S.S4ia7'llSl  .SSSATS  .SS ' 

ICSGT  .44  SB22  2M  SAUS  ...  .S7  • 

114 .  .S4SB1S  4.MSAVS  44- 

ILS  .4S1B2S  1.S4SBS  ..  .Tt  1 

uta  AS  IB24  . .  S.S4SBCS  .SS  1 

1N21B  1.4SSC22  SSM  SBMS  .TS : 

lime  21MIC21<aC>  S.MSBQSCT  lAl, 

INTIA  2M1C24  14C  LIS  SBZ7.  1.24, 

1N21B  2.2S  IC27  . .  7M  SC4 . S4  ! 

INMA  .7S  SCSI  .  4.S4  SCBS  .S4 : 

INMA  .  .SI  IM  1244  AS  SCS4/S41S  1.14 : 

1N44  444B  1.24  IOP1-S2  S.4S  SF4 .  S.4S  : 

1N4S  444C  L14IE24  424B  S.4S  SFS . 44: 

1M47  1.4S1FP7  .  14SSFSM . 7$: 

1N44  .S4  SqS'lKAl  .  MSFSO .  AS 

1NS2 .  1.N1QSGT .  M4G40  .H 

1NS4  . nlKPl  S.nSMS  ..  .12 

•NS4A  1.4SIL4 . 44  SJSOT . 44 

1I4S4  .  .7S1S4  .  .7SSJS  .  A2 

11444  .  .M1X2S44-  SJ7M  ..  .7S 

INn .  1.2S  Al . 1MMSK4  iSyl*).  1.44 

1N72  1A4  4B24 . 4.4S  SK4A  ...  1.M 

1N41  1.M  4B2S  SKSOT . SS 

1U4 . SS  CC22S  2.4SSK7M . M 

IQS  .7S4C27  21.S4SLSO . 7$ 

1R4  1244  .$4  4CSS . 14.4S  SLSG  . 1.14 

1X2A . 44  4  022  ISM  SIACA .  l.M 

1Z2  S.2S4C27A  SIAM  .  l.SS 

2An  l.M  S-llSB  2S.MSL7 . M 

2C22  . U4-WA  . UMSN7M .  .M 

2CI4A  14.n4-12SA  . . .  14.M  4F7C  .U 

2C44 .  7.4S4X1MA  24.4S  SQ70T  ..  M 

2C4I  17.M4-44M  ...SS.4SSS7M  .44 

2CS1 .  I.N  4XSMA  SS.M  SS07GT . M 

2CS2 .  4.2S  4X1444A  114.M  SSC7 . SS 

2CSS  ll.MSAS  .  2.7SSSI7 . M 

2021  1.24  SAWS  ...  1.2S  SSK70T 

2C22  l.nSC22  14.M  Syt«i  ..  .S7 

2C24  S.SSS021  (WCi  UMSSL7GT  ..  .SS 

2C2S  l.n  SII4CV  ll24  SSN70T . 7$ 

2C14(Hyt)  2.4SSrP4  SS.M  SVSCT . SS 

2J21  S.M  SU4C  .SS  SW40T  . .  .SS 

2J22  7.MSV4C  .4S  SWSGT . 7S 


24.Mrivr 

141F  (WCI 
27M  VU-Ul  .. 

- 114-B 

11724  ... 
tels  .F-12SA 

nijfrsc 


a  W.E.  Steel  Vs 
lOVs"  X  19'*- 
Comm'l.  Grey 


727 . 4S17iP4  !; 

7BP7  .  4AS  (CBS)  2S.M  : 

7N7  .n  17LP4 

7iP4  (CBS)  14.4S  (CBS)  HM  ! 

40P7  U.MUA24A 

14V  IS  (GCi.  41M; 

14BP4A  I24CK4 

'  (CBS)  14.4S  (CBS)...  ISM 

RKU .  2.M21CP4A 

12A4  .  M  (CBS)...  SS.M 

UAT7 .  MWK24 .  S.4S  ( 

12AU7 . UT.24  .  ...  1.7S; 

12AWC .  M2S-4  .  .M 

12AX7  .7S IVK2S  M2  l.M 

12AY7  1.M2SAVS  ..  IM 

12BAS  M2SBQSOT  LM 

:i2B04 . 7S2SIAGT . 42  ‘ 

,UBCS  . W2SZSOT...  AS 

12BH7 . M2S07 .  l.SS  I 

:  12SA7 . M  ISBS . SS 

:  12SFS  .7$  SSCS  . SS 

12S07 .  M  SSLSCT  .M 

!  12SH7 . 41  SSZl  .n  I 

:i2Si7 . HIS-T 

12SK7 . M  (CImac)  2.n 

12SL70T  ..  .4S1S2SCT . SS 

12SN7GT...  .nTZM  .  IM 

12Sq70T  .SS41 . 7S 

12Sa7 . 44  42  .  .n 

12SX7CT  1.14  4S  (Special)  M 

UBF4(CBS)24.4S47  .  M 

14CP4  KK-47 .  SM 

I  CBS)  24.SSi4C4S  .IS 

|mF7 .  .nSSAS  .77 

ISE  .  1.7SS4BS  .SS' 

!  ISK  ...  .M  S4CSG  .M 

’  14ACP4A  SSCS  .M 

,  CBS)....  24M  SSLSCT  .SS 

!iSAP4A  'KKS4  ..  2M 

:  XBS)  ...12.MRKK-72  1.14 

!  1SGP4  INKN71  l.M 

‘  (CBS)...  .S2.M7S  .SS 


Ottkial  DitUibulof 


- TELEPHONE - 

REctor  2-2562 


ELECTRONICS  — Septemter,  1953 


MAGNETRONS 


SEARCHLIGHT  SECTION 


MICROWAVE  PLUMBING 

"S  Bond  "  RG48/U  Waveguide  X  Bond— 

POWER  SPLITTER  for  UM  aitli  tnx  TS«  or  any  10  DA  CO/II  WAVFAI 

CM  Shriihrrd  Klmroo.  linrrcT  1«  f»<l  from  Klymron  TT  ^  ▼  KUl 

antc^  throuah  dual  pick-up  irttem  ‘o  1 1™ ''N”  ygwR  MtaMirlat  Sactlan.  CoMUtlnc 

coniMCtors  . . . $?2aSv  CACH  inctloti  wltli  S  Dick~iiD  ** V'* 

DIRECTIONAL  COUPLER.  Broadband  tyij  -  N;;  SSSSS^d^  Wa^  apin’ . 

^  dOA/U  BrowJhMd  Choke  FTanfM 

I  UTB  i*iVuVL'AiiWr*  V'eaWMBS  w  **  *  '/i*  w«»HuW«  la  5'  leofthf.  U< 

LHTR.  LIGHTHOUSE  ASSEMBLY.  Part  of  RTS9  UO40  oorer  a 

RataHaf-ialBH'iuiiu^’i’thir  ’ad'th’o 

T?JH£^  mountlof.  with  (JO40  flancM . 

Bolkhaad  Foad-thru  AMtmMy . 

■  ■ '!.■  ■  ;a . i;."'™*®*'*?  PrttMira  Gauia  Sactiaa  IS  IE  gaiice  • 

BEACON  LIGHTHOUSE  cailtf  10  cm.  Mfc-  Bernard 

Rice.  Mch . . . * . 947.SO  Prettvre  Game.  15  Ibo 

M^NETRON  TO  WAVEGUIDE  Coupler  with  Tll-A  Dirlrtl.a?l  au.l.r, “o  ioVu  f 

»oW  plated. .  . . .  .  . .  M5.00  TR-ATR  Duplnar  Mctlon  for  abora. 

*r.9'*  'S  “Ahtnoua*  Wf  *’'•1,®/®  Wavafolda  Saetlan  1»»  Iona  ehoka  u 

Mina  60l«  (2C«  *ri^  IBIT  lineup)  w/Tul*a.  WavaaaMa  SaeHaa  IH  ftHimf  Nlr 

72IA  TR  BOX  complrta  with  tuba  and  tnnlnf  pltma-  ehoka  Sanaa  . 

M^ALll Y  'klystron  ’CAVitl ES  for  70TB  ■or*iK|2  "tSjP'. .  .*^.1'. . 

S4.00  3  am,  mitarad  Mhaw  "B**  nlana. 

WAVEGUIDE  TO  74'  RIGID  COAX  "noORKNOR”  M  daam  alhawL  “■'•  or 
ADAITER  CHOKF.  FLANGE.  SILVER  PLATED  radlM  ..  ...  .7 

broadband  . S32.M  45  daaraa'^iat  !.  ! 

ASUA  AP-tO  CM  lick  up  Dipole  with  -N"  Cab^  MlarXam  Baaaivar.  8 CM.  SenaltlrltT; 

....  ........  ..«w  .....  .?!'!!  Completo  with  L.O.  and  AFC  Mliar 

SnulorPi  . H2’!?  *“?“*  Clrcultt.  5  I  F.  Stagea  (Ira  an 

^  “•'*  Adaptem.  W.K  l^n  „  ,  bandwidth  oT  1.7  Ml 

■  Wo  a  L"  width;  SMC.  Um  lataat  typa  AFI 

I.  F.  AMP.  STRIP^  30  SO  d.b.  ^In.  4  MC  B“d-  plat,  pH  tubea.  Including  7SSA 

Width,  unM  BAC?  *~wlth  fldao  detector.  A.F.C.  Utor 

wATvL'i.'r  . ..Vi-W.. i  •;  W. . . oii  .•  •  V  ?,*  adapter,  wara^da  to  tTpa  •■•N”.  V 
POLYROD  ANTENNA.  ASJl/AP.N-7  In  Ludta  Ball.  11  ts-IS  Etc 

.JJITmuT'  ADAPTER.' UO-IMAJ  ’round’  cow’ 

Broadband  Conical.  Klange  for  TS-LS.  etc . 

Mr  Trpe  ’'N  ’  Feed . $12. SO 


SELSYNS 

IIS  VAC  M  CYCLES 
1 — f  ronamittar  #C-7S24B  { 

1— Oiffaranttal  #C-7t24S  \ 

TronamiNar  Units  Only . . 


SO-13  Motor-Alternator 
Inpul:  22-30VDC  @  75-60  Amp. 
Output:  n5V/400  Cy.,  1  pkosB 
1000  VA  Brand  Naw  $150.00 


PULSE  TRANSFORMERS 


G.E.  K‘8449:  Lina  to  niagiirtran:  Pri :  50  ohms  Z.  5.5 
KV  O  W  Amp.  Sec:  450  ohm  Z:  18  KV  9  U  Amp. 
Peak  par.  800  kw.  (Ibilte  width;  1  uaao  (d  035  ml 
Twin  bUlalr  aecundary  penults  uaa  of  external  fila¬ 
ment  tranifornier  . 152.50 

UTAH  X-15IT-I;  Dual  Tran'dormer,  S  Wdgs.  per  iec- 
tlun  I;1  Ratio  per  see  IS  Mil  Inductance  30  >dma 

. . 

UTAH  X-I50T-I:  Two  aeotloua.  3  tVdga.  per  aertlon, 
1:1:1  Ratio.  3  MIL  4  olimi  Dt;it  per  Wdg.  ...S7.50 
TRI045:  Ratio:  1:1  Prt,  110  Mil.  50  Ohma,  see.  0.75H 

DCU  100  Ghm.  . »*•'* 

K-50I595-SOI :  lUllo  1:1.  PG.  Imp  40  Ghm.  Sec.  Imp. 
40  Ohms.  Paaaea  pulM  0.6  uwc  wlUi  0.05 

K^iiAi  7. 77. '77777. . 7. '.  ’.7.  '.'. . im . so 

Ray  OX  7505  Pulse  Output  Prl.  5».  w'c.  41* . 57.50 

Ray  UX  5442  -Pulse  Inreraton  40v  e  40* . 57.50 

PHILCO  152-7250.  362-7251.  362-7257 

RAYTHEON:  UX8S93.  0  X5986  . •  •  **  **• 

W.E.;  0-155310.  D-186635.  KB  9800.  K89945. 

UTAH  #9252.  wlUi  Cracked  Beads,  but  will  operate  at 

full  rated  capartty  . W-O® 

UX  5593  (HCH  #129617-54);  3  Wdga.  31  luma  #18 
wire.  DCll  la:  .S81/.371/.4  olinia.  Total  roltaae 

J.SOU  »dc  . . 

D-I66I73:  Input:  50  ohms  Z.  Output;  900  ohms  3 
Wdga.  Fieu.  range  10  kc-liiic.  I’.'O  AN/AI^^-I3 

K-2490:  Pulse- Itnemlon  auto-tranaformer:  primary  18 
k*.  4  uawt,  Output:  14  k*  W  100  kw  peak  •  5M.60 
K-2745-A:  Una  to  ningnetron.  Has  magnetron  well  a^ 
pruildon  for  external  111.  liana . Vs/. so 


APS-IS 

SPARE  WAVEGUIDE  PARTS 

CU-71/AP8-I5A.  RC8  «lZS18S-78  light  angle  bend. 
E  plane.  614'  x  10-.  with  directional  ooupl-r  on  6V4* 
arm.  type  '  N"  takeoff  10  db  coupling. .  .512.50  each 
Z.507  Dwf.  Symbol.  Approx.  150  degree  bend  with  90 
deg.  twlat.  One  end  pick-up  loop  with  press,  fit¬ 
ting  . $6.50 

2-514:  Phlloo  755-1141.  C0114/APfl-l5.A.  Ware-aelec- 
tor:  approv  15*  L.  with  U)  deg.  bend  at  center  lE- 

plane)  10  db  coupling . $12.50 

Phileo  345-1425.  190  deg.  bend,  with  pressure  fit¬ 
ting  . $4.50 

2-600.  Phlloo  348-1619.  I3H'  nui.  adth  bend  A  90 

deg.  twlat  Ion  SH“  aectionl . $6.75 

2-606  :  8*  run  arlth  SO  deg.  bend  lE-planel  one  end 

$4.50 

Philea  348-1427  E  plane  bend  11'  x  6H'  .  98.50 

COI/APS-3  PhIleo  358-5212,  S-curre  16"  L  with 
round  contact  flangca  .  15.75 


Vt"  RIGID  COAX— I.  C. 

ROTARY  JOINT.  Rtiih-auppnrted.  UO  46/UO  45  fit 

tins*  . S27.S0 

19  CM  STABILIZER  Carily,  tunable,  standard  ir046 

no  45  fitting* . $45.00 

RG  44/U  RIGID  COAX,  -tub  auppoG,  5  ft.  aectlnna. 

with  Ct:46/lt045  ennuc-Tor*  . $12.50 

RIGHT  ANGLE  BEND,  -.vlth  flexible  coax  output 

nick  110  loop  . $5.00 

RT  ANGLES  for  shore  .  .  $2.50 

SHORT  RIGHT  ANGLE  BEND,  with  preasuGiIng 

nipple . $3.00 

RIGID  COAX  to  ftei  coax  connector . $3  50 

RT.  ANGLE  BEND  15"  L.  OA . $3.50 

FLEXIBLE  SECTION.  IS  L.  Mala  ta  female  $4.25 
%'  RIGID  COAX.  BULKHEAD  FEED-THRU  $14.00 
MIxar  Assy.  ■Pencir’  Tape  for  ‘'SO”  Radars.  Com¬ 
plete  with  cryatal  and  2-type  '•N"  output  con- 
nia-tora  . $12.50 

I'/i"  X  S/s"  WAVEGUIDE 

CO  9BB/APQ  IS  ir  FIm.  ftwt.  IV  x  S"  on 

$10.00 

X  Band  Wavt  OD.  IV  x  S*  O.T).  I/Iff'  wan  tin 

minitm  . . ptf  ft.  TS** 

Slut  Tanar  Attanuator  W.K.  luida.  gold  plat^.$6.$0 
Bt-DIractlanal  Couplar.  Type  ‘*N"  Takeoff  21  dh 

couDllng . $22.50 

BI-DIrecBanal  Cauglare  UC3-52.  Takeoff  2i  db. 

coupling .  . .  .  $22.50 

WavHuida'ttwTyaa  **N"  Adaptar.  Broadband. $22. 50 


WAVEGUIDE  FLANGES 

l/U  $1.10  I  UG  Sl/U 

$/U  $1.25  I  UO  S2/U 

9A/U  1.55  I  UG  52A/U 


K  Band 

RG  53/U  WAVEGUIDE 

APS-34  Ratatinf  joint  .  $49.50 

Right  Angla  Band  E  or  If  plane,  apeolfy  combination 

of  coupangs  deNred  . $12  00 

45*  Band  B  or  H  Plana,  choke  to  cover . $12.00 

Mitarad  Elbow,  cover  to  cover .  ...$4.00 

TR*ATRe8actian  Choke  to  cover . $4.00 

FlaxiMa  Saction  I*  choke  to  choke. . . . $5.00 

'*8**  Curva  Choke  to  cover .  .  $4  so 

AP8e34  K-Band  Pillbox  Antenna .  $22.50 

Slatted  Bactian,  with  Carriage  4k  Probe.  .  $40.00 


APS-2  SPARE  PLUMBING 

Z-60IC:  $;ie*atlnn  Joint . $6.50 

Z-eOlB:  Transmlaalon  Une  from  hn.  JL  to  animna 

feed  . $4.70 

Z-OOIA:  Antmna  and  Dipole  feed  awiy . $12,50 

Z.60IE;  Aximuth  Rotating  Joint . $15.00 

2-911:  Imnc  Rt.  Angle  Ih-nd.  90  Deg . $4.50 

2-910:  Short  lit.  Angle  Bend  with  presaiira  fitting 

53.50 


ISA— 1.400-50:  15  KV,  ■'A"  CKT.  1  microaeo.  auo  i  i 

o.E*.  #*31?  IS'M-iiib)'  (fi-’iii-iosi  sky  ''k" 

CKT  Dual  Unit:  Unit  1.  3  aectlona,  0,54  Mlcrt^. 
510  PP8,  DO  ohina  Imp.;  Unit  1.  8  Bectlona.  1.24 

microato.  405  PI'S.  50  ohma  Imp .  . 

7.5E3.I-20O-S7P.  T.5  KV  '  B  '  Clroult,  1  microaeo  IM 
Pl'H,  57  ohma  Impedwnow  1  locUooa. ......... -l/.oo 

7.5E4.|f-50.  57F.  7.6  KV  "E"  CIrculL  4  >« 

mlrraaac.  65  1*1*8.  67  ohma  Impwdwnce. .....  .  -515.00 

7.5E3.S.200-67P.  t.6  KV  "E-;  Clroult.  3 

sou  PI*8.  67  ohms  Imp.  3  aectlOM.. . . 912.50 

•  795:  I5KV.  1.2ua«e.,  375  PPH  50  ohw  ‘"W- • 

#754:  I9KY.  0  85Mn).,  750  PI*fl.  50  ohma  Imp.  .527.M 
KSI855  CHARGING  iShOKE:  ii£:l^*i^-;“437*S0 
4011  #  .08A.  S0.700V  Corona  Te»t.  IIKV  Tegt.»7.50 
O.E.  15S5- 1-550  50  I*1T,  "E"  CKT.  I  »Mcroaoc,  Pulse 

K&OT.io'fNS’^H^oiMri  7’5’MX.’iMK 
O.^W9.Jl“5n*lT:-’.-kv’.’--»r- 

/9000  1*1*8/50  ohmvl  aectlona . 8/.5U 


RADAR  TEST  SETS 


MICROWAVE  MIXER 


re  OXa/110  Cryatal  Taat  Bat,  far  elweklai 
IS  XOO/Ur  ty„  IN2I.  IN2IA,  IN22.  IN23. 
ate.  Extraaiaty  comtact,  rellahla.  myittf.  Oparataa 
tram  ant  flaahlitht  oalL  In  gartabia  waaO  taaa. 

Naw  . $42.50 

re  OTAA/IID.  Echa-Bax  tar  ehaokint  avar- 
■  X  A/UA/Ur.  ,11  pMdarmaaea  af  radar 
aaalpmant  agaratlnf  In  Bg  Band.  Brand  naw.  earn- 
Plata  with  aick-ug  barn,  aaara  eryatali.  earda,  ate. 

;PERRY  MICROLINE  Baaaly  and  Ma- 

dnlatar  far  aparatlni  2K3$,  2K4I,  4I7A,  ata.  Oaaratai 
tram  1 15V.  60  Cy.  Utad,  Exeailaat  aapgtlad  with  2 — 
4I7A  Klyitrana.  P.D.R.* 

re  1X0  TDV.  CaaiMnad  wayaaiatar,  frag. 

19  1 9T  Ir^.  matar.  slaaal  lanaratar, 

aaltaatar  and  aawar  matar.  Frag,  I59.l$0  MC.  Valt- 
matar:  G-MOVOC.  Pawar  Malar  5-590  Watts  Faak. 
Utas  19  MC  eryatal  tar  chaekint  aallbratlaa.  Pawar 
1 16V,  499  Cyafaa.  Naw,  Camglata  with  ealihratian 
chart . . $49.59 

rS-36  POWER  METER. 

MC.  TharMlatwr  brtdga  faada  f-209  mierMMg  matar 
and  vIdM  MitpHt  iMk.  Calibratlan  ahart  Mata  Mwarw 
va-matar  raadiag.  Wavagaida  Ingat  l-VV'  x  V  alia. 
Bfidaa  aaaa  4-l-V$V  alia  C  Dry  aalU.  Pawar  Ranta: 

0.Mm  MW  . NEW  $17$ 

*  P.O.R.  Priaa  an  Raaaaat. 


Cy-l2/APR-$:  Wavegulde/nilxer  xinll,  4000* 
♦MMM)  me.  iMslgned  for  une  with  microwave 
receiver.  Has  pick  up  loop  for  coupling  to 
Ughthoaxie  cavity  local  oactllator.  UF  input 
i»  to  I"  X  2*  waveguide  (contact  flange).  Out¬ 
put  (Uiru  Inil  ttl. )  U  from  standard  50  ohm 
coax  connector.  Brand  new,  complete  with 
cryatal.  As  ahown  . Mj 


50KW  Diesel  Generator 

D«lco  Canarater  Me4.  #1-3«S« 
SO  KW  120  Valt  DC  SOO  ANtparaa 
1500  RFM  Stab  Shviit 
wound  M*  C  Rha 
Nivy  Sroc.  #17<.7 
CUMJdINS  DIESIL 
SBMH  03  Modal  MGO 
Enf.  #45751 


Caanalata  R.F.  HacM  and  Modulator  oa- 
Hvora  $0  KW  Rook  R.F.  at  3000  Mp.  rubor 
dallvon  12KV  aulta  at  12  Auir. 
natron  at  .5,  1.  or  2  nilarataa.  DfratlM 
at  duty  cycia  at  .001.  Unit  roRultM  115V, 
400-2400  Cycloi.  1  nhM  Q  3.SA  A^ 
24-20  VDC  a  iA.  thtamol  sync.  Rulsa 
of  120V  Raq'd.  Rrond  Maw,  ComRiaa  wIM 
aabamatlc  and  all  tubaa . $375.00 


$3500 


MAIL  ORDERS  FROMFTLY  FlUED.  ALL  PRICES  F.O.R.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHirriNG  SENT  C  O  D. 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE  SURJECT  TO  PRIOR  SALE  AND  PRICES  SURJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WIU  RE  SHIPPED  VIA  CNEAPBT  TRUCK  OR  RAILEX. 


470 


Sepftmftar.  /953— aECTRONICS 


SEARCHLIGHT  SECTION 


400  CYCLE  TRANSFORMER 


P-4  SYNCHROSCOPE 


T-l  BOWBSIGHT  PART^ 


POWER  TRANSFORMERS 


ptvU  Sfiecc(zC\ 


TELEVISION  TEST  GEAR 


as.  Rosen  Phone:  Digby  9-4124 


10  KW  TRANSMITTER  PARTS 

I)  n«l*  XFMR:  Aiurtraii  S3IM.  Pri:  IM/S»/ 
240V.  SO  I  Sk.  Sm:  SSSOV.  IS.7  KVA.  W 
KV  iDMlatMii.  Oil  IwwiiS. 

I)  RMWttr,  Msdalatl**.  Anirtrsa  SSISS.  M  H 
•  3.0  Slaw.  OCRsM  aliiaa.  Frio. — .03  ty.  to 
ID  KC.  Lml:  S3  DB.  40  KV  Taat  ImsoSaiim: 
3000  aliMt.  A  fTMt  vsiM.  4AOK  AA 
BMh  aalti  (Trsat  *  ClwiM)  tor 


Fnr  obwrrfns  Mttnrtron  or  nailar  ModiiUtor  PnhiM. 
WoTrfoniM,  Tran.lrnt.,  rto.  TVsIincd  by  tbo  RadltUnn 
Laboratory,  thla  rrrvtlle  wop*  baa  tbo  foUoains  ipr- 
nflratloo.: 

WrItiM  Sfoad:  .04/0.1446/0.5/2  Inehra/rKEC 

Lteal  Owlllatar;  SOO/1 000/2000/4000  PP8 

Tritttr  Gao.  Oatsat;  IS5V  poKtiia 

Taka  Llna-as:  1— 5LP1/  2-1x2/  1—52.3/  1— SSKT' 

2— SSL:/  8— SSN7/  1— TTT  9194  AA 

P-4  Syaakraaaasa.  uaad.  A-1  eond....  9  I 


MOBILES!  C.  D.  MENI  CAPI! 

IDEAL  OVNAMOTOR  —  CONVERTS  EASILY 
TO  SUPPLY  UNIT  DELIVERING 
12  Valt  lofat—  ^  S  Volt  lapat 

SIOViNISOMA  OR  300  V«  M  MA 

32S  V  4  123  MA  ISOVSilOMA 

BraaO  Naat  arlth  Caavoralaa  Data . S3.7t 


PLATE  TRANSFORMERS 


VIBROPACK, 

300  VDC  •  100  MA. 


Illary  Typa  G-SSO.  laoat 
VDC.  Oat:  22S/2S0/2n/ 
Brand  Naar  arltk  2  asira 
. 3I2JO 

TR  1210.  Far  uaa  la  ladaalrlal 
Inrarlara  Dallvarint  MS  Vaa  • 


GN  35  HAND  GENERATORS 

BRAND  NEW.  IN  ORIGINAL  CARTONS.  WILL 
DELIVER  t  V  •  2.SA  AND  S2S-3W  V  •  IRS 
MA  OR  10  V  l.rSA  AND  3S0-420  V  •  7f  MA. 
LESS  HAND  CRANKS.  A  GREAT  VAUIE  |l7.St 


Valla  Curraait 

D.C.  (SSHIa.)  Ply.  Prica 


Ctnb.  TraaiMaaniara  IISV/IS-SS  apt  Input 

CTJS-2  SStVCT/.2A.  SV/SA . t 

CT-ISA  SSSVCT  .tSSA  S.SV/XA,  SJV/2XA . 

CT-1S4  42StV,  .SS2A/UKV  Taat,  SVCT/3A/UKV 

Taat.  S.3V/t.SA/S4SSV  Taat  . 1 

CT-3U  ISSS  IS  MA.-  S2SV  M  S  MA,  2SV  0  4.SA 

2I2.SV/IA,  S.3V  tS  3A  . 

CM  025  SSSVCT  J4SA  S.SVCT/3.S. 

S.JVCT/3A . 

CT-S2S  ISSSV  JSSA  2J/U.  JS/OtS . 

CT-On  USV  JSSA  33/JSSl  SV/IS. 

CT-3ST  SSSVCT  .SOSA  SVcZ/SA. 

CT-4S3  3MVCT  .S2SA  SV/3A . 

CT-031  SUVCT  JSSA  SV/SA,  SJV/SA ... . 

CT-4SS  SSSVCT  IS  MA  S,2V/1JA.  W/3A. . 

CT-S31  SSSVCT  SOMA  SV/3A,  S.  V/SA.  . . 

CT-442  S2SVCT  7S  MA  SV/2A,  1  CT/2A. 

SSV/3SS  MA . 

CT.72S  SSS-S-SSSV/2SS  MA,  SJV  1-M . 

CT-43A  SSS  S  SSSV/JSA,  2.SVCT/SA.  SJVCT/IA 

CT7-Stl  SSSVCT/2SSMA.  S.SV/SA,  tM/lA . 

CT-444  23S-S-23SV/.SSSA,  SV/SA,  SV/2JA . 


•  ARC-S  PARTS 

T-20S  Oatsat  XFMR.  SSS33S . 23.70 

T-IOI  Mika  XFMR.  »S854t . I.IO 

T.I02  Orlvar  XFMR.  *SS54S .  I.7S 

T-103  Audia  XFMR.  *55S4S .  I.7S 

T.I04  Madalatian  XFMR.  *55047 . X2S 

T.I05  SIda  Tana  XFMR.  «SSS44 . .  IJS 

•  Orlaar  Tranafarmar,  far  ART.I3,  T-2W .  I.2S 

•  Sida-Tana  Tranifarnar,  far  ART-13.  T-2S3 .  I.IS 

•  Madalatian  Trnnafarmar,  ES-SSI02$  far  BC  45S.  I.IS 

•  AN. IMA  Aniannaa  far  SCR  022 .  SO 

•  BC  92f  Indlaatari.  p/a  APN-2 . 32.SS 

•  BC  451  Trant.  Cantral  Baa.  p/a  SCR  274N .  I J6 

•  C-30/ARC-5  Coniral  Baa .  I  SO 

•  FT.228-A  Maantlna  Raekt .  I.SS 

•  FT-227.A  Shaak  Maunt  Racka .  I.SS 

J-22/ARC.S  Juaatlan  Baaaa .  1.75 

J-I7/ARC-S  Janrtlan  Baaaa .  2.7S 

M07/ARC-5  Madulitars,  all  Tafcaa .  S.M 

MC  211  Rlfht  Anpla  Orivta . 21 

BC  4330  Caupaaa  Ra«ra..  Uaad.  Eaaallaat . 22.SS 

ART-13  Baraualria  LInIt  Switekaa .  I.7S 

BC  SOS  Aataana  Ltadlnp  Unit  far  BC  STS . I-SS 

BL-7  Intarpkana  Ampllfmrt,  Uaad,  EaaMianL  Law 

Tabw  .  S.7S 

8A-4A/APA-I  Matar  Diivan  (2S  VDC)  YmI- 

Antanni  Switch . 24.SS 

MT-3S-C  Ant  Ltadlnp  Unit  tor  TA-21  XMTR. . .  .M.SS 
A-S2  Phantnn  Anitnnw,  far  aw  wHk  Mablla 

XMTRS.  2S-3S.t  MC  4S  Watto .  3.M 

RT.It/ARC-4  Traaa-Raaaivtrt.  24  VDC.  aaaara 
Anataar  2 — Matar  Baad.  Cauplato  with  Tabw 

and  Cryttalt  . M4S 

Radar  Tralaar,  Tyaa  IS-C.  Canaitto  at  4  wparato 
XMTRS.  Oparatlat  3S0-SS0  MC..  I— Paha  Gaa. 
k— Pwitr  Sapply,  all  Caklw,  2  laat  Baaha. ..  .2IS.SS 
Rvbbar  laaarta.  M-300  far  HS-3S  Haadtato. . .  X2S/M 
BC  49SA  Oaal  Caatral  Baaw  (Raaahar)  tor  SCR 

274N  .  I.SS 

T-SO  Tkraat  Mlaraakaaw  . SS 

Natlaaal  XS-3  OaaMa-Bawn  Intalatort.  St*  2%' 

Hala.  All  Htrdwara  laaladad . SO 

IN.M  OaaMa  Caaa  latilallant . 12  tor  II.SS 

ARC-I  PLUGS 

*SM2  . 354  I  *7027  . 4la 

*5077  .  3S*  I  *7028  . 40* 

*PL  IS4  . 7M  I  *PL  102 . SO* 

*PL  IS4A  ....7S4  I  *MIS  . .30* 

C-lia  Laadlas  Caih .  JS 

Omi^  Braakar:  SOO  MA  f  ISOSVOC  MaaaM 

Raaat.  HalaaaitaB  AM  ISIS— .0 .  I  SS 

V^  Call  A  Olaphnwai  Atay.  (S*am)  tor 
Baaahuaatar  Spaakar  Atay.  VMII  kaadl*  SS  W. 
AadI* .  404 


Ftlamant  Tran  alarm aaa — tUV/SS-St  apt  Input 
Itom  Itatino  Ei 

FT-U7  4V/1SA,  2JV/1.7SA .  SI 

PT-lSl  8V/JSA . 

FT -024  S JSV/21A,  2I7.TSV/SJA .  U 

FT-S34  2a2SV/XtA.  UV/IA.  7  JV/TA,  S.4V/1SA, 

SJVyiA  I 

PT-4SS  SJVCT/IAJ  SVCf /M,  SVCT/SA .  I 

FT-SS-2  7JV/2LJA.S.Sy/SJtA,  SV/SA,  SV/SA.  I 

FT -SSS  UV  •  S.SA  *r  12V  •  4.SA .  3 

FT-MA  SJ/2.SA,  2a2jy/7A .  1 

FT-A37  2-SV/2.SA,  JV/JA,  TAP  2.SV/3JA.  20 

KV  Ttat.  .  U 

rr-SSS  S.1V/SA/TWV  T*at .  1 

FT-STS  4.SAV/.SA.  7V/TA .  3 

FT-StS  SUV  A  SA.  2tKV  Twt .  24 


aa^-av/an,  anv  laai 

2.SV/1M . 

2a4SV/JSA.  2bSV/SA 

12JV/1A . 

MV/t-SA,  SV/2A,SJV/1A, 

S-IV/lA . 

2.SV/S.SA  . 

2aSV/27A,  2UV/SA . 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F  O  B.  NEW  YORK  CITY.  SEND  M  O.  OR  CHECK.  ONLY  SHIPPING  SENT  COD 
RATED  CONCERNS  SEND  P.  O.  AU  MDSI.  SUBJECT  TO  PRIOB  SALE  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
PABCELS  IN  EXCnS  OF  20  POUNDS  WILL  BE  SNIPPED  VIA  CHEAPEST  TBUCK  OR  RAILEX. 
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VOLTS 

AMPS 

pincK 

1.2t 

2St 

JtS 

Sd.2S 

0.2 

12S 

JTS 

S.7S 

T 

tM 

SSS 

ITS 

3-St 

MS 

1.7S 

2SS 

Ml 

3.SS 

SJ 

ns 

OIS 

S.M 

IS 

SSS 

SSS 

.•M 

S.M 

14 

IM 

14wS 

2M 

41t 

i. 

I.M 

IS 

IM 

.ISO 

• 

4» 

.lU 

T.tS 

4r  rCM. 

INVERTERS 

WANTED 

AJIC-I,  3,  Altr.13,  0C-343,  348, 
AP$-TO,  15,  TS-n,  35,  146,  147, 
148,  174,  175,  263  ETC.  All  SC8, 
fC,  AN,  rS.  ALL  TUBES. 


RADALAB 

1 964  Webster  Avc.,  Bronx  57,  N.  Y. 
TEL:  WE  3-3232-3 


TERMS — Minimum  order  $25.00  all 
prices  FOB  New  York  City.  25%  de* 
posit  with  order,  balance  COD.  Rated 
firms  open  dccount.  Prices  subject  to 
change  without  notice. 


ALL  TUBES  STANDARD  BRAND,  NEW,  GUARANTEED 


x;*i  . . 

JDil  .  . 
iDJIW.  ... 

]KiS . 

iKM . . 
2KM  .. 

204#  . 

IBM . 

JDMA  .  . . 
lOPI  . 


M4TL 

7.00 

814 

2.45 

9aiA 

5.25 

9474 

lt7A . 

9.29 

919 

1.79 

999A  . . 

.79 

5487 

7#1A  . . 

1.99 

929B 

11.75 

999  .  . 

2.45 

9491 

7t9A  . 

1.99 

811 

7.25 

1491 

9.19 

9492. 

707A  . 

7.« 

tllA 

9.29 

1424 

1.49 

9491 

7t7B . 

19.99 

SllA  . 

19.99 

9914 

9.29 

9792 

71$B  . 

V.IS 

949 

9.49 

9441 

7.29 

9791 

7I9C . 

19.79 

944A  ... 

1.49 

9491 

2.45 

9794 

72IA . 

2.80 

949B 

49.79 

9494 

1.45 

97U. 

711A.'B 

18.75 

972 A 

1.29 

9479.. . 

4.99 

9719 

735A  . 

7.40 

994 

1.99 

9472 . 

1.49 

9724. 

71*A . 

14.99 

9914 

ttt .  . . , • 

999 

4.29 

1.49 

1  C«mplet«  Btock  of  rocoivtnf  tubM  avail-  I 

4999 

9999 

mi  .  _ 

1.05 

1  abla.  Baatf 

u$  your  raquiromoata. 

9929 

813 . 

lO.SOl 

1 _ _ _ 

_ 1 

9929. 

TEST  EQUIPMENT 


TSK1/SE  K  Band  Spectrum  Analyxer 
TS3A/AP  Frequency  and  power  meter  S  Band 
225.00 

RF4A/AF  Phantom  Torqet  S  Band 

TS10/APN  Altimeter  Test  Set  35.00 

TS12/AP  VSWR  Test  Set  tor  X  Band 

TS/13-AP  X  Band  Signal  Generator  1000.00 

TS14/AP  Signal  Generator 

TS15/AP  Flux  Meter 

TS19/APQ  5  Calibrotor 

TS-23/APN  Altimeter  Test  Set 

TS33/AP  X  Band  Power  and  Frequency  Meter 

TS/34AP  Western  El.  Synchroscope  240.00 

TS35/AP  X  Band  Signal  Generator 

TS36/AP  X  Band  Power  Meter 

TS-45/APM-3  X  Bond  Signal  Generator  300.00 

TS/47/APR  40-400MC  Signal  Generator 

TS-56/AP  L  Band  Slotted  Line 

TS-59/APN  Altimeter  Test  Set 

TS-61/AP  S  Bond  Echo  Box 

TS-62/AP  X  Band  Echo  Box 

TS69/AP  Frequency  Meter  400-1000MC 

TS-76/APM-3  Wove  Guide  Kit  for  TS-45 

TS-89/AP  Voltage  Divider 

TS100  Scope 

TS102A/AP  Range  Calibrator 
TS108  Power  Load 
TS110/AP  S  Bond  Echo  Box 
TS125/AP  S  Band  Power  Meter 
TS126/AP  Synchroscope 
TS146/UP  X-Band  Test  Set 
TS147  X  Bond  Signal  Generator 
TS-148  X  Band  Spectrum  Analyzer 
TS-173/UP  Frequency  Meter  550.00 
TS174/AP  Freq.  Meter 
TS175  Freq.  Meter 
TS-250/APN  Test  Set  for  Altimeter 
TS251  Range  Colibrator  APN9 
TS270  S-Bond  Echo  Box 
256B&R  Synchroscope — Mfg  DuMont 
TSX-45E  3  CM  Spectrum  Analyzer 


AN/APN-3  SHORAN 

A  high  precision  novlteHoa  end  bemMna 
oqulpmont  ter  use  in  oircrott  or  ships. 
Used  srHh  AN/CPN-2  freund  heecens. 
Complete  sets  evoitable:  Indicator,  com¬ 
puter,  comparator  otc.  Mff:  RCA.  Write 


1.30  SCSI  1.40 

3.SS  4043  .  I.Se 

7.45  FG17 .  3.»e 

7.45  FG33 .  11.75 

4.54  - 

1  84  7C  22  TUBES 

1.44  Brend  New  W.E. 

Tun*«bl»  AQO-GOO 
R.M  MC.  4BOMW  output. 

I  4*  snt€V  plat*.  M*' 
mofit  •  o  s 

U'.M  — 

4.19  FG97  17.94 

4.44  FG97 .  22.94 

I. It  FG199 .  17.9t 

4.79  FG172 .  19.9# 


OA3/VR79 

OBl/VRtt 

OCl/VRl#9 

OD1/VR19# 

WL474 . 

WL477 
1N21  . 

1N21B 

IN2IC . 

1N21 

I1N21R 

1N2« 

1N14  . 

1N14A . 

INI#  . . 
1N38A 


MILITARY  ELECTRONICS 


SCR-284  Portable  Field  Radio,  Frequency 
Range  3-5  Me.  6  or  1 2v  D  C .  .  $280.00 
SCR-522  Transceiver  10  156  Me.  4  CH. 

xtal  control  24v . $129.00 

$CR-536  HANDIE  TALKIE  $200.00  pr. 
SCR-555  Direction  Finder  18-35  me. 
Complete  instollotions.  12v  D.C. 

Input  . POR 

SCR-619  ARMY  FIELD  RADIO  27-38.9 
me.  Xtal  Control  6-12v  D.C.  Input. 

POR 

SCR-718A,  B,  C,  High  Alt.  Altimeter 
0-50,000  ft.  2  ronges  I  lOv  400-2600 

eye . $575.00 

AN/ARC-1  Transceiver  I00-I5&mc  xtal 
controlled  lOCH.  24v  20  ond  50  CH. 

available  .  $750.00 

AN/ ARC-3  Transceiver  100-156  me 
xtal  controlled  8  CH.  24v.  .$1350.00 
AN/ARC-4  Transceiver  140-144  Me. 

Xtal  control  4  CH.  12-24v.  .  .$65.00 
APT-4  RADAR  JAMMER  TRANSMITTER 

165-780  me.  1  lOv.  400cyc _ P.O.R. 

APT-5  RADAR  JAMMER  TRANSMITTER 
30  watt  output,  uses  3C22  tube. 

$159.50 

AN/APR-1  Receiver  38-1000  me.  in  3 
Tuning  units.  llOv  60-2600  eye. 

$895.00 


AN/TPQ-2  K-BAND 
GROUND  RADAR 

Very  late  moodcl  set.  Used  to  plet  trajec¬ 
tory  of  artillary  and  mortar  shells  and  to 
enable  counter  battery  tire  with  extreme 
accuracy.  This  Radar  is  so  accurate  and 
sensitive  it  will  pick  up  movements  of  per¬ 
sonnel  on  the  battlefield.  It  con  Oise  be 
used  to  measure  height  of  cloud  covor  for 
weather  forecasting.  Mfg:  WESTERN  ELEC¬ 
TRIC.  Write 


AN/APR-4  Receiver  38-4000  me.  5 

Tuning  units.  1 1 0v  60  eye . POR 

AN/ APR-5  Receiver  1000-3100  me.  10 
me.  IF.  bandwidth.  30MC  IF  1  lOv  60 

eye  Input . $475.00 

AN/ APR-6  Receiver  6000-10,000  Me. 
uses  30  me.  IF  1 1  Ov  40  eye  Input. 

$475.00 

AN/APA-11  Pulse  Analyzer  used  to 
measure  pulse  char,  of  ony  signal  fed 

to  it . POR 

BC-639  100-156  MC  VHF  Receiver  with 

PWR  Supply  llOv  60  eye . P.O.R 

AN/APN-9  LORAN  RECEIVER  Airborne 

Navigation  Equipment . P.O.R. 

BC-348  Receiver  28v  Freq.  Ronge.1.7-18 

me  . $150.00 

BC-348R  or  Q  Receiver  28v  late  model. 

$190.00 


TS-250  ALTIMETER  TEST  SET 

Con  be  used  with  APN-1,  SCR-71B  or  most 
ony  oirborne  altimeter.  Operatm  24  v.  D.C. 
Brand  new  Mfg'r . P.O.R. 


BC-312  Receiver  1-7-18  me  12v  D  C. 

$159.50 

BC-342  Receiver  1.7-18  me.  llOv  AC. 

$159.50 

AN/APS-2  S  Bond  Radar  Airborne  Range 
5-100  miles  5"  P.P.I.  3"  A  Scope 
AN/APS-3  X  Bond  Radar-Search  and 
Homing  5"  Screen.  Provides  Class  B 

irKiication .  . $950.00 

AN/APS-4  X  BarKi  Search  Homing  Radar. 

Presentation  3"  B  Scope ....  $950.00 
AN/APS-6  X  Band  Search  ond  (kin  Fire- 
ing  RADAR.  Range  3-100  miles. 

$2500.00 


X,  K,  S-BAND 

WAVEGUIDE  COMPONENTS 

Slotted  lines.  Term.,  adopters,  mounts,  etc. 
in  stock.  SEND  YOUR  REQUIREMENTS 


10  CM  STANDARD  FRE¬ 
QUENCY  BEACON  CAVITIES 

Mfg.  Bernard  Rko.  Prfoo  $18.50  each 


AN/APS-10  LIGHTWEIGHT  SEARCH 
AND  NAVIGATION  RADAR.  Freq. 
9375  me.  Range  approx.  90  miles. 

1  lOv  400  eye  5"  P.P.I . POR 

AN/APS-15A  and  B  High  Resolution  X 
BAND  Navigation  ond  Blind  Bombing 
Rodar.  Presentation  on  5"  PPI  and  3" 
A"  Scope.  Output  40  KW.  1 1 5v  400 

eye . POR 

AN/APN-2  Complete  Sets  available 
checked  out,  olso  SCR-729  available. 

POR 

UPN-2  S  Bond  Rodor  Beacon.  Has  range 
35  miles,  used  to  send  coded  signals 
to  Rodars.  I  lOv  60  eye  Input.  $350.00 
UPN-4  Portoble  3  cm  R^or  Beocon.  Used 
to  send  coded  signals  to  Rodar  12v 

D.C.  Input  . POR 

SO-B  MARINE  RADAR  S-BAND.  .$2000 
SO-13  MARINE  R/iDAR  S-BAND  $2250 


SCR  291 A 

Long  range  automatic  dlrocNon  finder. 
Used  to  toko  boaringt  on  aircraft,  thipt, 
otc.  Froq.  range  I.VSOMC.  input  IIOv 
40  cycie.  Coomplete  sotv  avaitablo  includ¬ 
ing  receiver,  indicator,  ontennoec,  cabios, 
etc.  WrHe 


ALL  EQUIPMENT  RECONDITIONED  CHECKED  OUT  AND  GUARANTEED 
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SEARCHLIGHT  SECTION 


SYNCHROS  •  DC  MOTORS  •  AC  MOTORS  •  INVTRTERS 
SERVO  MOTORS  •  ACTUATORS  •  GEAR  MOTORS  •  GENERATORS 


Guaranteed  to  Aleet 
Original  Manufacturers'  Specifications 


0-C  SERIES  MOTORS 

GMMrmI  liitfaitiiM  •2ttM  1/12  k» . 

OMv  Tvm  A-2IC-I2II  tfllt  FMk . 

WMtlMMMM  Ty«*  II7INI  l/t  h* . 

Oitar  TyM  A.2r.O-7A  .OW  M . 

Tyx  •1231(12  fiyr*  Matar . 

DMil  FOE-U-I  ar  2  l/(  h( . 

Ortar  C-2P-IL  1/1(0  ha . 

Ravara  SalH-Oala  MIdtat . 

StMart  Waraar  Haatar  Matar . 

Ak  Aiaaalataa  EE- 1(901(1  1/4  ha . 

Qatar  C-20P<IA  l/lOO  ha . 

Qaaaral  ladaatrlaa  (1400  I/O  ha . 


D-C  SHUNT  MOTORS 

DIahl  FD(2-2  (Saarry  003010) . 

Ellaaa  Tyaa  B-(4. . 

Qatar  Tyaa  B-9-2 . 

Qatar  Tyaa  B>0-l . 

Elaatrta  i^lalty  JAI  1/4  ha . 

Elaatria  taarlaltx  HCA3I.(  9/4  ha.  . 

Qatar  QESTU-2-1R  Oaal  Oaaad . 

Qataa  Tyaa  (000207  l/lOO  ha.  . 

Qalaa  T>aa  KOTOIO . 

Qatar  Tyaa  E-7-(  1/20  ha . 

Waatlaahaaaa  Tyaa  AQO  I/M  ha . 

Raaaall  Elaatria  21 1221  Vl(  ha.  . . 

Saarry  Na.  (OTMO  Bwraralhta . 

G-E  IBA29HJ27A  l/lOO  ha.  . 

Q.E  (BC20ACI34  1/20  ha . 

Elaatria  Oaaalalto  NCT-EI  Braka . 

Elaatria  •aatiawy  HCA.2I  Braka . 

Natlaaal  Mlnaru  24  «alt  I  ha . 

Qatar  Tyaa  A*I(A-2B  Oaabla  OhaR . 

G-E  (BA2(M1400  I/O  ha . 

Clear  hlL.23lO.(2  QaaMa-ahaft . 

Haltiar.Cahat  RHQ  2220  1/2  ha. . 

Haahaa  Alraratt  402730 . 

Waatara  EUctrla  KS-(00$-L02  l/lOO  ha.  ... 
Qaaiara  EI.V2PB  1/20  ha.  (aarhaM . . 


PIONEER  AUTOSYNS 

(007  Qua)  Indicatar  .  ..  .S  24.(0 

AV.|  Raaalvar  .  (.(0 

AY.(4Q  Raaalvar  .  12.(0 

AY.20  Raaalvar  .  14.(0 

AY.I4  Traaaailttar  .  12.(0 

CL>3  Maaaaaya  Traaaailttar  .  12.(0 

AY- 1(0  Praalalaa  Traaaaiittar .  17.(0 

I.S2A  (*  ladlaatar .  24.(0 

I-(IA  9“  ladlaatar  .  27.:o 

Paaitlaa  ladlaatlaa  Syaiaia  .  94.(0 

1006  Maaaaaya  ladlaatar  AN. (730  .  19.(0 

AY-IOIQ  Praalalaa  Traaaailttar. Raaalvar .  24.(0 

AY.I3IQ  Qlllaraatial .  27.(0 

AY.20I.3B  TraaaaiIttar.Caatral  Traaafanaar  ...  27.(0 
AY.23I.3.B  QIBaraatlal  .  92.(0 

A-C  SERIES  MOTORS 

Claetralax  M  Cy.  Ravaralbia  with  Braka .  24.(0 

Claatralax  (0  Cy.  Gavaraar  Caatrallad .  24.90 

G.E  (BN3aHA.|S  Sallt  FMd  (0  Cy .  I2.7( 

fi-E  (BN3SHA.0  ar  19  4  Laada  (0  Cy .  9.7( 

D-C  SELSYNS 

Tyaa  EA-I02I0AS  ar  B(  Q-C  Balaya .  |.7S 

G-E  rrjOPXAL  ar  POL  .  ITS 

G-C  (Ti9PAV  ar  PXB  .  4.7( 

60  CYCLE  SERVO  MOTORS 

Olahl  FPE-2(.II  (  Watta .  27.(0 

OMil  FPE-2S.9  i(  Warn .  19.(0 

OaOrd  Na.  207927  l(  Watt .  (9.(0 

Araia  Tyaa  (A  10  Watt .  49.(0 

OUhl  FP.2S.2  2.(  Watta  .  19.(0 

400  CYCLE  SERVO  MOTORS 

Kaarlatt  Tyaa  R.I00.2A  .  99.(0 

Plaaaar  Tyaa  I0047-2A-Oraa  Caa  .  I4.M 

Plaaaar  Tyaa  CK-2  ladaatlaa  .  29.(0 

Plaaaar  PB0900(9  with  Rata  Gaaaratar  .....  90.(0 

Plaaaar  Tyaa  CK. 17  Gear  Radaead .  29.(0 

Kallaaiaa  Tyaa  77(.0I  Oraa  Caa .  27.50 

Kalltaiaa  Tyaa  77f.((  Oraa  Caa .  94.M 

SERVO  AMPLIFIERS 

Plaaaar  Tyaa  12077  .  ••.(• 

Plaaaar  Tyaa  PEQ. 41(110  .  14.(0 

400  CYCLE  MOTORS  AND  BLOWER 

C.A.O.  Tyaa  J.72B  ladaetlaa  Matar .  19.(0 

E.A.Q.  J-TTB  Btawar  AaaaaiMy .  24.(0 

AIRaaaarah  Tyaa  27770  aad  27790  Braka .  14.(0 

Olahl  FBF-24-1  ladaetlaa  Matar .  I0.7( 

Waatlaahaaaa  Tyaa  FL  Blawar .  12.90 

E.A.Q.  Tvaa  1-Sl  ladaetlaa  Malar .  19.(0 

SYNCHRONOUS  AND  TIMING 
MOTORS 

E.A.Q.  Tyaa  J-93  Syachraaaaa .  1(40 

Syaohraa  Tyaa  (00  I  raai  TIailaa .  2.75 

Barbar-Calaiaa  Tyaa  PYAZ4240 .  ILSO 

(Gear  Radaead  Byaehraaaaa  40  lB.-lb.) 

AIRCRAFT  AMPLIDYNES — MOTORS — 
CONTROLS 

G-E  Tyaa  (AMSINilSA  Aaialldyaa .  30.(0 

G-E  Tyaa  (AM3INI9A  Aaialldvaa .  99.M 

G-E  Tyaa  (BA«OLJ22  Turret  Malar.. .  19.90 

G-E  Tyaa  (BA'OLKT  Tarrat  Matar .  29.(0 

G-C  Tyaa  (BA(0L)66  Tarrat  Mater .  29  (0 

6-E  Tyaa  (BA(OLJ29  Tarrat  Matar .  90.(0 

G-C  Tyaa  SRA'OGII  Tarrat  Matar .  29  M 

G-E  Tym  (BA(0LJ2A  Tarrat  Matar . .  I9.M 

0-E  Tyaa  2CVICI  Cantrel  An-lillar  .  39.M 

208  VOLT— 3  PHASE  MOTORS  AND 
ACTUATORS 

AIRaaaarch  Tyaa  29179  Linear  Aetuatar .  119.90 

Haavar  Tyaa  C-TOO  ar  C-290  Ratanr  Actaatar. . .  79.50 

AIRaanarth  Ty-e  29190  Ratary  Aetaatar . 139.50 

G-C  Tyaa  SKTSJJII  Ralary  Aetuatar .  (6.90 

O  S.  hfatarv  QaaMa-ebaft  Braka  Mater .  79.50 

Waetarn  Qaalnn  Tyne  A-3421  Braka  Matar .  09.(0 

Oalea  '^aa  EX-a0437  Linear  Aetuatar .  199.(0 

Ritter  Tyaa  07163  Ratary  Aetuatar .  119.90 

G-E  Tyaa  (K3IGIII  Braka  Matar .  129  50 

Chleaaa  Pnaamatir  Tyea  l-A  LInaar  Aetuatar. . .  (9.(0 

Ritter  Ty«a  0-2162  Ratary  Artuatar .  1(9.90 

Tyaa  8-I23I6I2  O-C  Gv-a  Matar  .  (.75 

AIRCRAFT  GYROS 

G-E  Bank  and  Cllmli  Central — 12  Y.  0-C  79.(0 

Saarry  Tyaa  (MlOtS  Attitude  Gyra .  49.50 

AAF  Tyaa  C-l  Elaetrie  Turn  and  Bank .  24.50 


TACHOMETER  OR  RATE  GENERATORS 

Clinoa  Tyaa  B-(S  A-C  Rata  Gaaaratar .  34.(0 

Ellnaa  Tyaa  F-l(  A-C  Rata  Gaaaratar .  0.(0 

Plaaaar  Yyaa  PBO  Sarva  Malar  and  A-C  Rata 

Gaaaratar  .  39.(0 

Cllnea  Tyaa  PM- 1  PM  Gaaaratar .  29.(0 

Ellnaa  Tyaa  PM-2  PM  Ganaralar .  29.(0 

Ellnaa  Tyaa  B-3(0  PM  Gaaaratar .  29.(0 

Ellnaa  Tyaa  B-44  PM  Gaaaratar .  29.(0 

RESOLVERS 

OMil  F)C-43.(  400  Cyela .  .  30.(0 

Olahl  FPC-43-1  400  Cyala .  .  90.(0 

OMil  Llailtad  Ratatlaa— 60  CniU .  49.(0 

PIONEER  TORQUE  UNITS 

Tyaa  I2S0(-I-A  .  .  (9.(0 

Tyaa  I2(02-I-A .  ((  (0 

Tyaa  l2(04-9-A  .  (9.(0 

400  CYCLE  LINEAR  ACTUATOR 

AIRaaaarah  Linear  Aetuatar .  24.(0 

Chl^a  Pnaaniatia  Tyaa  PN-21  ar  24 .  24.(0 

SELSYNS  AND  SYNCHROS 

Hantabal  Tyaa  N  . .  30.50 

XallMnan  Tyaa  403-02  .  29.(0 

Bandli  Tyaa  (91 . . .  24.90 

Q-C  Tyaa  2JIGI  CMtral  Traatfarniar .  9.79 

G-C  Tyaa  2JIFI  Gaaaratar .  I2.7( 

G-C  Tyaa  2JIMI  QIBaraatlal .  14.75 

G-C  Tyaa  2JIF9  Gaaaratar .  9.75 

Saarry  tyaa  nOI2  Raaaatar .  14.(0 

Saarry  Tyaa  7903(  Central  Trantformar  9.(0 

Tyaa  11-9  Raaaatar .  3(.(0 

Oaadlx  and  Hanaahal  Tyaa  A .  49.(0 

BaadU  aad  Hanaahal  Tyaa  M .  49.(0 

Hlahl  Tyaa  FJC-U-U .  I9.S0 

•  C  Tyaa  2J(A2  Gaaaratar .  49.'0 

Olahl  Tyaa  XXI  Raaaatar .  24.(0 

W-C  Tyaa  Kk-(((0.L2  400  Cyela .  19.(0 

Tyaa  l•(2F  Radia  Caniaaaa  ladlaatar .  9.(0 

Xalltaian  Tyaa  779-01  400  Cyela .  19.(0 

Tyaa  VII  (C-7(240)  Gaaaratw .  39.(0 

Tyaa  IX  (C-7S4I0)  Raaaatar .  49.(0 

Tyaa  XVIII  (C-7S((0)  Gaaaratar .  29.(0 

Tyaa  XV  IC-TSSM)  CMtral  Tranafarmar .  40.(0 

Tyaa  IV  (C-7S4I4)  Gaaaratar .  (4.(0 

tyaa  V  (C-7(4I()  Raaaatar .  (9.(0 

Tyaa  VIII  (C-7S4II)  Canaratar .  19.(0 

Tyaa  XIX  (C.7(249)  OMarantlal .  12  50 

NAVY  ORDNANCE  SYNCHROS 
All  Ty^a  In  Stock 

SYNCHRO  CAPACITORS 

Tyaa  1C  Mark  12 .  2.75 

Tyaa  3C  Mark  I .  (.75 

Tyaa  (C  Mart  2 .  9.79 

Tyaa  4C  6.C-2SF(79 .  4.79 

THREE  PHASE  400  CYCLE  INVERTERS 

Laland  Tyaa  10963  .  79.(0 

Laland  ^aa  10209 .  119.(0 

Haittar.tabat  MG-I(3.F.. .  136.(0 

Haittar-Cabet  Ma.l(3  119.(0 

SINGLE  PHASE  400  CYCLE 
INVERTERS  AND  GENERATORS 

Plaaaar  Tyaa  121(0  2S  Valta .  24.(0 

G-E  (02INJ3A  MS  va .  49.(0 

Plaaaar  I2IIS-2-A  (0  va . .  79.90 

Plaaaar  I2I23-I.A  100  va.  .  II9.SO 

Pinnaar  12130  140  va.  .  99.(0 

Plaaaar  l2ll7-(-A  .  30.(0 

G-C.  Ruaaall.  Laland  PC.2I( .  M.(0 

Haltiar.Cabat  MO-721  49.50 

Hettzar-Cabat  MG-2IS  .  99.90 

Pianaar  12120-4- A  119.30 

Hattzar-Cabat  Tyaa  MG-I49F . II9.SO 

Haltzar.Cabat  Tyaa  Ma.l49H . 129.(0 

0-C  9ASI3INJ3  1900  va-  .  I9.S0 

Wiadeharoar  PU-7/AP  2900  va.  99.(0 

Wladeharoar  PU-IS  7(0  va.  .  (9.(0 

Laland  Tyaa  10339  250  va.  .  129.(0 

WaatinihauM  Tyaa  C-l  49  va . 14.90 

Pioneer  Tyaa  (00  1200  va .  19  (0 

G-E  Tyaa  SASI2IL12  (00  Cycle . (0.(0 


D-C  LINEAR  ACTUATORS 

AiRaaaareh  Tyaa  2S(00-24 . 

AiHt»r<h  TypG  . 

Btm.  i*  Tr«vDl . 


DeC  GOVERNOR  CONTROLUD 
MOTORS 

Oalea  Tyaa  (0(7129  PM  Matar . 

Oalea  Tyaa  A.7IS(  1/90  ha . 

Badlaa  NSHG-12  I/M  ha.  . 


D-C  PERMANENT  MAGNET  MOTORS 

Oalea  Tyaa  (009230  IM  rani .  10.H 

Oalea  Tyaa  (OOaOOO  290  raai .  2S.(0 

Oalea  Tyaa  (072(20  190  raai .  17.(0 

OMil  F0(-23  10.000  ram .  12.79 

Oalea  (071(09  2(0  ram .  2».{0 

Olahl  FO(-9l-l  OauMa  Shalt .  M.79 

Qatar  Oaaa  Frame .  •.?( 

Qalaa  SMMII  lO.MW  ram .  14.73 

Oalea  (OOOSFI  lO.OOO  ram .  14.79 

D-C  BLOWER  ASSEMBLIES 

Qalaa  Tyaa  A-C  KOTSIS .  IZJd 

Qatar  Tyaa  MX-2IS/APG  20  aim .  IS-TI 

Qatar  Tyaa  C-TP-IL  7.000  ram .  10.79 

Lear  Tyaa  E-l30-(  (W  ram .  I4J( 

MISCELLANEOUS 

Radia  Caatrallad  Serve  Untta .  l2S.0t 

E.A.Q.  J.49B  (0  Cyela  Matar .  0.71 

G-E  Phaaa  Chanalna  Tranafarmar .  9.73 

Tyaa  FQ  Elaetra  Paaumatia  Ram .  I2.H 

Tyaa  S-I2S322S  2  ahaaa  malar .  •.23 

Praaaura  Waralaa  sialtah  .  LTf 

I  ha.  Adluita-aaeda .  M.M 

White  Raoara  (203  Tamaaratura  Cantrallar .  2S.M 

Saarry  (61(24  Salarabla  Raaatar .  (.71 

Eellaaa  PEX-297S2  Canvaralaa  Tranammtr . 27(.M 

E.A.Q.  Tyaa  J-(0  Blawar  10  atm .  I•.•3 

Oraftina  Maehlaa  .  (S-M 

PM  Matar  and  Rata  Ganaratar .  90.(1 

Tyaa  RH  400  Cyala  Tranitat .  9.71 


Wttirc  FOR  LISTING 
PricM  F.O.B.  HowHiome 

Telephone:  HAwthorne  7-3100 


loss  COFFLE  ROAD 
HAWTHORNE,  NEW  JERSEY 
Cable  Addrest:  SERVOTEK 
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SEARCHLIGHT  SECTION 


U022A/U 

U022S/U 

U022C/U 


UOZTC/U 

UC2n/U 


UOMt/U 

U0242/U 


iigtem 


99  MURRAY  STREET  NEW  YORK  7,  N.Y.  WOrth  4-2490-1-2 


DISCOUNTS 


'UG“  CONNECTORS  "UG' 


/V 
/u 
/o 
/u 
/o 
uaut/u 
ua«2T/u 
uocn/u 

UOCM/U  1 

Mxni/u 


8  to  48  Hour 
Dolivery  on 
‘AN’  &  ‘UG’ 
Connoctors! 


AN"  CONNECTORS  "AN 


Don't  wait  til  your  otMinbly 
lino  otopt  boforo  you  bogin 
Marching  for  vital  'AN'  and 
'UG'  connectori.  Lot  Wilgroon 
Induotriot  break  the  production 
bottlonock  at  your  plant!  Just 
Mnd  your  roguiromontt  for  any 
connoctori,  in  any  amount,  to 
Wilgroon.  You  got  immodiatc 
quotation  for  tho  quantity  you 
want! 


MX4(r7/U  UGM2/U  PLUS 

MX407A/U  UGTOT/U  PLIMA 

4tl20  UG7IS/U  PLItSA 

4tl2IA  UG7II/U  PLQI7I 

UGMIA'U  PLII2  Ull/U 


I  ll-Ct 
I  U-7P 
'  U-7S 

U-SP 

u-ts 

U-SP 

u-st 

U-UP 
IS-lSt 

U-UP 

u-m 

U-UP 

u-m 

UO-SP  I  U-UP 

i4t-ss  I  u-m 

2S-MP 
U-UB 
U-UP 

is-m 
u-isp 
U-ISB 
m-«p  1 1S-17P 
IM-U  U-t7S 
U-lSP 

u-m 

2S-UP 
U-m 


UG  107  B/U 
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UG  306/U 


AN  3107  A/B 


UG  88/U 


AN  3108  A/B 


AN  3106  A/B 


SEARCHLIGHT  SECTION 


WUM 
ICHO  »OX 


Wl-117  WAVEMETfl 

A  precision  wavemetar  having  a  ran(e  from 
3400  me  to  3400  me  with  an  accuracy  of 
batter  than  0.1  •H  over  the  entire  ranee.  The 
resonant  cavity  has  a  Q  of  not  less  than  1000 
and  normally  from  1000  to  3000.  The  unit, 
supplied  with  a  pickup  dipole  Interconnectinc 
cable  and  adapters,  may  also  be  used  for 
relative  field  strenfth  measurements. 

PRICCi  »S*0.00 


A  portable  rinclng  cavity  for  mi¬ 
crowave  research;  the  unit  has  a 
frsqusnry  ran«e  from  0330  to  0430 
me,  with  a  Q  of  50.000  to  80.000. 

I  The  echo  box  is  used  for  relative 
power  measurements,  spectrum  anal¬ 
ysis.  froquancy  checks,  testa  for  un¬ 
stable  operation  and  a  host  of  other 
applications  In  the  laboratory. 

K  ;  RItICKi  •SM.M 

I 


WL.13  SIONAl  OENSRATO* 

A  versatile  x-band  signal  generator  provid- 
^  Ing  a  source  of  pulsed  or  CW  power  and  hav-'' 
Ing  provisions  for  square-wavs  and  saw¬ 
tooth  modulation.  Accurate  monitoring  of  the 
RF  output  is  accomplished  with  a  thermistor 
bridge  and  a  calibrated  attenuator.  The  power 
aupidy  is  electronically  regulated  to  Insure 
stable  operation  of  the  T33A/B  Klystron  os¬ 
cillator.  Fmcsi  •laTB.o* 


An  indispensable  aid  In  high  power 
radar  and  transmitter  measurements 
this  unit  has  provisions  for  100:1 
and  10:1  voltage  division.  It  can  be 
used  with  an  osclllosccjM  to  maasure 
video  pulses  between  300  and  30,000 
volts  in  hlgh-impadance  circuits.  The 
ratio  accuracy  is  within  -»-lS%  and 
transmission  Is  within  3  db  from  ISO 
cycles  to  5  megacycles 

FRICKt  $45.00 


EQUIPMENT 


WL-10a  TERMINATION 

This  1*  X  H''  waveguide  hl-power  load  is 
capable  of  dissipating  a  psak  power  of  300 
kilowatts  and  an  average  power  of  ISO  watts. 
Tha  VSWR  la  less  than  1.10  over  the  entire 
frequency  range  of  9300  to  04S0  me.  All 
accessories  Including  carrving  case  and  cou¬ 
pling  adapters  are  supplied  with  the  unit. 

FRICKi  tM.M 


Wl-103  RUISE  GENERATOR 

Equivalent  to  the  TS-103/AP  Range  Call-. 
brator,  this  crystal  controlled  pulse  generator  vM 

f>roduces  a  square- topped.  SO  volt  synchronis-'  , 
ng  pulse  of  8  microseconds  at  a  prf  of  400,  ' 

800.  1800  or  3000  epe.  and  a  triangular 
marker  pulse  of  0  4  mlcrosaco||4l  duration  at 
a  prf  correapondlng  to  a  pulse-Mho  distance 
of  1500  ft.  The  phase  between  tha  marker  and 
sync,  pulaas  Is  continuously  variable  from 
—180  to  -k  180  degrees  FRICRi  ••••.•• 


W1-13S  POWER  METER 

This  instrument  is  a  compact,  battery  oper¬ 
ated  thermistor  bridge  designed  to  measure 
power  In  the  range  of  3400  to  3335  me.,  and 
having  a  full-scale  sensitivity  of  3  milliwatts. 
Among  other  applications,.  It  can  be  used  to 
measure  antenna  patterns,  check  standing 
wave  ratio  and  determine  average  or  peak 
powars  A  complete  set  of  accessories.  Includ¬ 
ing  a  10  db  and  16  db  attenuator  pad  for 
measuring  higher  power  levels,  are  supplied 
with  the  unit.  FRICRi  SSRO.OO 


SO-R/U  NOISE  OTNERATOR 

This  popular  modal,  employing  a 
5733  temperature  limited  diode  as 
the  R.P  noise  source,  can  be  used  as 
an  abaolute  means  of  receiver  noise 
measurements  as  well  aa  for  funda¬ 
mental  studies  The  normal  Input  Im¬ 
pedance  is  370  ohms  but  a  50  ohm 
adaptor  la  supplied  with  the  unit  as 
accessory. 

PRICRi  MM-M 
e 


TS-100 

OSCIUOSCOPE 


K-331  EREOUENCY  METER 

This  universally  used  and  time-tested  in- 
etrument  is  a  precision  meter  designed  to  mea¬ 
sure  or  radiate  R  P  impulses  between  135  and 
30.000  KC  The  overall  accuracy  of  the  unit 
Is  0.034  4  over  the  entire  operating  range.  It 
la  portable  and  completely  self  contained  or. 
If  desired.  It  can  be  obtained  with  a  power 
supply  fur  115  volt  oiieratlon. 

PRICEl 

tNHkewt  Modulation  8138.00 
With  Modulation  188.00 

118v  Fewer  8 apply  88.00  « 


This  Instrument  can  be  used  with 
a  linear  sweep  as  a  general  purpose 
test  oecilloscope  or  it  can  be  used 
with  a  circular  sweep  as  a  precision 
range  calibrator  It  has  a  PRP  rata 
of  300  to  1500  per  second.  Trigger 
input— 15  volts  at  100  volts  par 
microsecond  rise  Trigger  output  — 
130  volts  I -»-  30  volts  I .  It  can  be 
used  for  detecting  "iittar"  in  trigger 
divider  circuits  and  modulator  trig¬ 
ger  pulse,  and  also  for  determining 
and  adjusting  division  rate 

FRICRi  8880.00 


Wl-80  DUMMY  lOAO 

Provides  a  50  ohm  termination  In  tha  form 
of  a  50  to  1  ratio  voltage  divider  for  making 
ovar-all  performancs  tasts  on  radar  units  such 
as  tha  AN/APQ-T,  13.  13A.  33  and  a  host  of 
other  e^lpments  In  this  frequency  and  power 
range  The  49  and  1  ohm  resistor  elemants 
are  carbon  coated  ceramic  rods  In  helium 
filled  glass  tubes  and  are  capable  of  dissipat¬ 
ing  up  to  500  watts  at  a  peak  voltaga  of 
5000  volts. 


Wl-38tR'^U  CRYSTAL  RECTIPISR 
TEST  SET 

A  combination  ohmmeter-ammater  designed  , 

to  measure  the  electrical  characteristics  of 
mlrrowava  crystal  rectifiers  such  as  the  1N31  : 

and  1N33  series.  The  Instrument  is  completely  v 
self  contained  and  requlrss  only  a  alngla  Ivy 
or  3-volts  cell  for  operating  power  I 

FRICRi  888.78  I 


LABORATORIES,  INC. 

HARVARD,  MASS. 

Ttl:  HARVARD  250-AYER  300-TWX  HARV  193 
Cablt:  WESLAB 
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SAVE  ON  TUBES  BRAND  NEW  TUBES  GUARANTEED  TUBES 


YOUR  SURRlUt  WANTID 
We  Poy  Highest  PrIcesI 


SPECIAU 


Wl  HAVf  ALL  TY«$ 

IN  STOCK 

Standard  Brandt  ONLY! 


,  U.M  ^  fNn . 

u-tt  tnnt . 

i.tf  un . 

S.M  UM  . 

.  I.H  UW . 

U.M  UPf  . 

MAtt,  un  . 

C.M  '  WM . 

17M  fJJJ 

. 

S:S  I?:®’  . 

12t.M 

.12t.H 

.UI.H 

Ut.M 

KW%,  fwkioct  to 
•Min  or4or  $1.00 


ID21 . 

}C» . 

IFPT . 

WPl 

WPT . 

IJM . 

IKM . 

tau 

«cn/cvt2 
4cn 
4C1(  ... 

«j» . 

iW2* . 

«J2t . 

|U27 

itJli . 


EUCTIONICS 

Dopt.  1-20 


IIW  STOCK 


Far  Mwnmediaie  Ueliret*y  ...  Brand  JVatr 
\N-C-25  CAPACITORS^  f  Commercial  Type  Capacitors 


JAN-C-25  CAPACITORS 

CP53-CP54-CP55 

CP61-CP63.CP65 

CP67-CP69 

Erery  "D"  -  "E"  &  "F"  characteristic  item 
listed  in  JAN-C-25 

CP-70  CAPACITORS 

"D"  -  "E"  &  "F"  Characteristics 
"B"and  "E"  Terminals 
600- 1000- 1500  Volts 

Also 

"E"  TERMINAL  CAPACITORS 
HIGHER  VOLTAGES 

Jan.C-91  CAPACITORS 

Types  CN-35  and  CN-43 


BATHTUB  TYPES: 

(Commercial  equivalents  CP61  through  CP70) 

SMALL  AND  URGE  RECTANGULAR 
CONTAINER  TYPES: 

Commercial  equivalents  (CPS3,  CP54,  CP55) 

MOLDED  PAPER: 

Rectangular  (Commercial  equiv.  CN35  &  CN43) 
Tubular 

METAL  TUBUUR— GLASS  END  SEAL 
METALLIZED  PAPER: 

Cardboard  tubular 
Metal  tubular — glass  end  seal 
Hermetically  sealed  metal  container  types 
(CP53  through  CP70  Containers) 

MOUNTING  BRACKETS: 

CP06  &  CP07 — spade  lug  and  footed 
NOISE  SUPPRESSION  CAPACITORS  AND  FILTERS 


O'DEL 


ELECTRONICS  CORPORATION 


291-293  West  Broadway  •  New  York  13,  N.  Y.  •  CAnal  6-4700 
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WHEN  YOU  ORDER 

WELLS 

COMPONENTS 


HIRES  WHAT 
YOU  cn  C 


OlMMEDIAn  DELIVERY  FROM  STOCK 

(in  nny  quantity) 

□  FINEST  QUALITY  OF  FAMOUS  BRANDS 

□  GENERALLY  LOWER  PRICES 

□  RETURN  PRIVILEGE  FOR  FULL 
CREDIT  IF  NOT  SUITED  TO  YOUR 
REQUIREMENTS 

The  valuable  service  Wells  provides  to 
the  industry  is  being  used  by  many  of 
our  greatest  manufacturers  as  a  matter 
of  course. 

Our  vast  stock  (the  world’s  largest)' 
may  contain  just  the  components  you 
need  to  fill  urgent  orders  —  at  a  substan* : 
tial  savings  in  time  and  cost. 


AOEl  ClAMPS  •  ANTENNAS,  Intulators.  Mott  S«c 
Tien*  •  BINDING  POSTS  •  BLOWERS  •  CABli 
ASSEMBLIES  •  CHOKES  •  COILS  •  CONDENSERS 
Oil  Pilled,  Bathtub,  Hearing  Aid,  Tranunitting  Micae, 
Silver  Micai,  Ceramic,  Variable,  Trimmer  •  CRYS¬ 
TALS  •  FILTERS  •  FUSES  A  MOUNTINGS  •  GEN¬ 
ERATORS  •  GROUND  RODS  •  HEADSETS  •  I.F, 
COILS  •  JACKS  •  JACK  BOXES  •  KEYS,  Telegraah 
KNOBS  •  LAMPS  •  LORD  MOUNTS  •  LUOS 
MOTORS  a  BRUSHES  •  PLUGS  •  RECTIFIERS  Selen¬ 
ium,  Copper  Oxide,  Meter,  Diode  •  RESISTORS— All 
Type!  •  SELSYNS  •  SOCKETS  •  SWITCHES 
Aircraft,  Micro,  Switchettet,  Toggle  •  TIMERS  •  TUB- 
INC-Flexible  •  TUNING  SHAFTS  •  TRANSFORMERS 
All  Types  •  VIBRATORS  •  WALKIE  TALKIES 


DYNAMOTORS 

OVER  100,000 
L^XiBnEW  DYNAMOTORS 
IN  STOCK! 

DM  33A  -  DM  53A  -  PE  86  -  PE  101C 
DM  33A  -  D  tot  -  PE  94,  etc. 
large  quontitiet  of  brushes  for  all 
types  af  dynamolors  and  maters. 

Write  us  for  qwetations.  Advise  us 
your  requirements. 


A  complete  Signal  Corps  stock  number  list¬ 
ing  of  items  in  our  stock.  Write  for  listing 
No.  SG-200.  (Per  government  agencies  and 
contractors  only.) 

Manufacturers  and  distributors— write  for 
now  Condenser  Catalog  C-10  new  available. 

Wrif,  Wirm,  Phono  Your  Roquiromonts  \ 

all  phonos:  SEeley  8-4143 


WELL 


RESISTORS 


MERiCA^  Vest 


Immwdiota  dalivariM  from  our  stock  fai  Now  York: 

10%  tolor.:  1*99  oo.  100-999  oci.  1000  or  moro 

y%  wertt  $.05  ea  $2.75  p/C  $22.50  p/M 

1  watt  $.075  ea  $4.75  p/C  $37.50  p/M 

2  watt  $.10  ea  $7.75  p/C  $57.50  p/M 

5%  tolerance:  add  100%  to  the  above  prices. 
Prices  are  for  EACH  value  separate. 

Indicate  TWO  choices  of  moke,  or  we  will 
ship  08  per  our  choice. 

LECRI  S  COMPANY 

158  WEST  99  STREET,  NEW  YORK  25,  N.  Y. 

Phone:  UNiversity  5-4110 


STOP . . 
LOOK 


LISTEN 


Re:  Subcontracting  work.  One  of  the  finest 
small  plants  in  the  South  has  open  capacity 
for  additional  subcontracting  work.  Electronic, 
mechanical,  optical,  photographic  field.  The 
brochure  describing  facilities  and  qualifications 
of  this  plant  will  be  mailed  on  request.  Quota¬ 
tions  are  made  w  ithin  a  few  days.  Represented  by 

LECRI  S  COMPANY 

158  WEST  99  STREET,  NEW  YORK  25,  N.  Y. 

Phone:  UNiversity  5-4110 


an  w.  CHICAGO  ave.,  dept,  sl,  Chicago  22,  ill. 
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I 


SPECIAL  PURPOSE  TUBES 


CIA... 

.  $6.85 

3C84. . . 

.  1.00 

12GP7... 

.  11.50 

1B8S... 

.  1.75 

3C31 . . . 

8.50 

RX.81 . . . 

.  5.50 

1833... 

.  6.75 

3DP1  . . 

3.00 

RK.78... 

.  1.00 

1884... 

.  7.75 

3DP1A. 

.  5.00 

RK.73... 

.  1.00 

1835... 

.  8.00 

3E89... 

.  10.50 

75T . 

.  5.00 

1C81  .. 

.  8.00 

3EP1 . . 

.  3.50 

FG.95... 

.  16.50 

8AP1 . . 

.  6.75 

3FP7.  . 

.  1.00 

100TH... 

.  6.00 

8C40  . . 

.  5.75 

3GP1... 

.  3.00 

F-188A.. 

.  65.00 

K43. . . 

.  8.75 

3JP18.. 

.  15.00 

VT.158.. 

.  50.00 

8C44. . . 

.  1.00 

3KP1 . . . 

.  9.75 

FG.178.. 

.  18.75 

8D81... 

.  1.00 

4C87. . . 

.  18.75 

FG.190  . 

.  9.00 

8E88  .. 

.  1.75 

4J34. . . 

118.50 

804A... 

.  37.50 

8J88. . . 

.  5.85 

4J35... 

150.00 

F.807.. . . 

.180.00 

8J87. .. 

11.85 

5BP1 . . . 

.  3.50 

81 8E.... 

.  38.00 

8J31 . . . 

.  80.85 

5BP4... 

.  3.50 

WL.818. 

.  35.00 

8J38... 

.  88.50 

5CP1 . . . 

.  3.50 

881A... 

.  1.85 

8J33... 

.  80.85 

5D81 . . . 

.  13.75 

F-838CH. 

.180.00 

8J34... 

.  18.75 

5FP7... 

.  1.50 

850R.... 

.  6.00 

8J38... 

.  9.00 

5FP14.. 

.  18.85 

850T. . . . 

.  7.50 

8J50. . . 

.  15.75 

5JP1 . . . 

.  16.75 

850TH... 

.  13.50 

8J55... 

.  63,75 

5JP4. . . 

.  16.75 

850TL. . . 

.  8.50 

8J56  .. 

.188.50 

5JP11.. 

.  16.75 

853A... 

.  11.75 

^1.  . 

.  30.00 

5J83... 

.  30.00 

8678... 

.  8.75 

8K85  .. 

.  80.50 

5J89. .. 

.  9.00 

871A. . . 

.  7.85 

8X8A  . 

.  1.85 

5J30. .  . 

.  89.50 

878 A.  . . 

.  5.85 

3AP1 .  . 

.  4.75 

5R4Gy. 

.  1.00 

8748.... 

.  8.85 

38P1 . . . 

.  3.75 

6C81... 

.  16.75 

876A. . . 

.  7.50 

3884... 

.  4.85 

6CF.... 

.  18.75 

888 A... 

.  10.85 

3884W 

.  6.75 

C6L. . . . 

.  9.00 

886A. .  . 

6.00 

3886... 

.  8,75 

7BP7... 

.  4.00 

3048... 

.  5.75 

3C88. . . 

.  54.50 

9LP7  . . 

.  8.85 

304TH.. . 

.  6.00 

3C83... 

. .  8.75 

18DP7  . 

. .  8.75 

304TL... 

.  5.00 

307A... 

3.85 

706Fy. . . 

30.00 

83r3A  . 

30.  ) 

•310A  .. 

3.50 

706Gy. . 

30.C0 

836. 

2.  0 

311A. . . 

4.75 

707A.  .  . 

4.00 

837. 

1.00 

313C  .. 

8.85 

7078... 

.  9.50 

838.  . 

2.50 

316A. .  . 

1.00 

708A  .  . 

8.75 

846 

65.00 

383A.  .  . 

11.85 

709A  . . 

8.75 

849. 

22.50 

388A.  . . 

4.85 

714Ay  . 

5.85 

860. 

2.75 

389A. . . 

6.00 

715A.  . . 

3.00 

861.. 

10.00 

348A .  .  . 

4.50 

7158  .. 

4.50 

866A 

1.00 

353A  .  . . 

3.85 

71 5C.... 

.  13.75 

8698 

65.00 

354A. .  . 

15.00 

719A... 

.  18.85 

878. 

1.50 

355A.  .  . 

10.50 

781  A... 

8.00 

884.  . 

1.9i 

368 AS. . 

5.85 

783A/B. 

13.50 

892R 

257.25 

375A.  . . 

10.50 

784A .  . . 

.  8.00 

902.P1 

4.75 

394A . . . 

3.00 

7848  ... 

.  8.00 

918.  . 

1.25 

417A.  .  . 

6.00 

785 A.  . . 

.  4.75 

923 

1.00 

GL-434A 

9.75 

786A... 

8.75 

927. 

1.00 

446A . . . 

1.00 

7868  .. 

.  35.00 

931 A 

3.75 

4468  ... 

8.85 

788Cy.. 

85.00 

CK.1006 

2.75 

450TL  . . 

35.00 

788Dy.. . 

85.00 

1622 

1.50 

GL-451.. 

3.00 

788Ey 

85.00 

1624 

1.25 

464A .  . . 

6.00 

788Gy. . 

.  85.00 

2050 

1.00 

587 . 

8.75 

803 . 

8  50 

ZB.3200 

150.00 

WL-530. 

18.75 

nm 

1  $5 

8012 

1.50 

575 A .  .  . 
700A.  . . 

7.50 

18.50 

808 . 

.  1.50 

8013 

801 4A. 

2.00 

41.25 

700D  . 

18.50 

811 . 

2.25 

8025 

3.50 

701A. . . 

4.50 

814 . 

.  2.50 

708 A.  . . 

8.00 

889A. . . 

.  7.50 

703A . . . 

3.50 

8898... 

.  9.00 

705A .  . . 

1.00 

838 . 

.  6.00 

706Ay. . 

30.00 

838 A.  . . 

.  7.50 

•  Kecth/lnn  tvbt  quotations 
upon  roquost 

•  Usual  tatms  apply 


western  engineers 

ELK  GROVE,  CALIFORNIA 

GlOUGl  WHITING.  OWNIR 


•  Unconditional  guarantet  et  tended 

•  Subject  to  prior  disposition 


.zz 

_ 

s. 


■mJ  «  2 


o  a; 
'  "6 
< 


Production,  Modification  and  Development  of  Radar  Equipment. 

A-1,  Mark-10,  Mark.16,  Mark.20,  SL-1,  SG-1,  APS-4,  APS-6, 
APS-15,  APQ-13,  CPN-8,  TPS-1. 

Our  personnel  and  facilities  guarantees  performance  to 
exacting  specifications. 


Cwrtnl  lai  JiMtiM  ANNiMy  urf 


Itto  ItMlnr  AlliMiirt  laA  T«1 


PnnirlMtlM  Mi  Wl-Vittiti  trMti—i  TmL 


Ycxir  inquiries  are  invited  on  any  phase  of  our  activities 


Artim  Arnwily  Mi 


Ciapliti  SyitMi  AmmImn  TmUii. 
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CONDENSERS 


,NiW 

6  mfd— ISO  V _ ;  .  . 

Three  ten%  <luAi  3  rnfd.  oil  rand,  com- 
piete  with  hr^keta.  mracurliic  4U*x 
IH**!!".  Ideal  for  audio  croaaorer  nec- 
wortu. 

2  X  1  mfd— 230  VAC .  .  $.49 

t  S.T.  RaUitnb 

7  rnfd — 600  V . $1.45 

Br  lea<llnc  nrf«. 

.2  rnfd— 1000  V . $.19 

Rtandard  irise  1  HT  bathtub 

1  mfd— 600  V . $.63 

Channrl  BT  mtc.  Loti  of  100.  lIMb  <U«:. 


OIL  CONDlNSlk  SPtCIALS 


GUAPANTtlD 

116  mfd — 600  V . $1.75 

Diul  t  mfd..  bcnnollr.ll.t  iw«l«l  .nd 
puked.  Tob*  trpe  PT-BC-11  mauurlnc 
SK'xSH'xSK".  Stud  mnu  oenten  1*. 
I’luf*  Into  etudnrd  four  prone  (ockec 
Qunntltr  dlicount 

5  mfd — 1000  V . $1.99 

7  mfd — 800  V . $1.99 

InwUtad  A  frumnleed  for  1000  V  op- 
entloo.  Ind.  boxed  A  berm,  reeled. 
Top  brend. 

.5  mfd — 400  V . $.20 

Arox  «4ieMCT.  100  10«,  SOO  tS% 


OVER  16,000  SOLD 
10  mfd — 600  V . $.98 

Three  term,  hot  mto.  channel  type. 
Dime.  3K,’  X  2</|'  x  TT.  Tiee  S  mM.  eee- 
tlent  rated  400  V  at  72  det  “C”.  1000 

V  teet.  Maete  eemmerelal  (peee.  far  000 

V  operation  np  ta  40  deft  "C”.  Ideal 
tar  Olter  ar  power  faeter  appileatlen. 
Repeal  calea  prare  this  mpaed  hiph 
auality  eondeneer  ta  be  ef  eotetandlnp 
valne.  Carton  af  24,  walaht  » 

42  Ibt.  Larpa  ana.  avaltank 


Spaclol  M>cd  Kit — 100  ^  $3,50 


SILVER  MICA  CONDENSERS 


Spaclal  I.  Mica  KW^ 100  g  $4,SC 


DIESEL  GEN. 

2S  KW  1  piMaa  M  cy,  NIN  dla- 
ta4,  G,I,  tan,  Complata  «Mi 
control  Mnal  A  atartlnt  knO- 
tarioa.  Randy  lor  immadlntn 
oparatlon,  Gnorantoad,  P,U,R. 


—WANTED— 

Condantarp  of  all  Typax  In  any 
quantity.  Aba  othw  atondard 
componantp, 


INVERTER  PARTS 


PANEL  METERS 


WHOLESALE  ONLY 


FOR  MG  149-F  ond  H  INVERTERS 
Order  NOW  and  have  available  when 
needed 

Supplies  ore  going  FAST 

Part  Price 

Daecrlptlon  .Number  Per  I'nlt 

BallBeerlnf .  M43S  12. SO 

Bruahea,  Contact .  M023  .  29 

Bruabea.  on .  .VI97A  .29 

Reetlfler,  Sebnium .  .1007.9  19. aa 

Buttona .  .VI453  .79 

8«rew-Cap.  Retalnln?  ....  21 1.11  .29 

Reabtoru .  1A027  2.79 

ntatlooery  novemor  .  30022  19.00 

Routine  Oovernor .  30021  12.79 

Capadtnta .  30113  9.90 

Arraaturea  with  Fan  and  Ball 

Bear! tea  com pbte .  30020  27.90 

Rwttcb  Lead .  .36330  2.90 

Bnmlies .  30810  1.39 

Otber  MO140F  and  H  parta  auppitad  on  requeat 

ALL  MATERIAL  NEW 

—Not  aanaballaed  parta  from  old  uaed  Invartere  - 


F  repueney  Meter.  400  cprlec.  m*  round  Ouah  raae, 
black  acab,  1  Ibratlnf  reed  type,  caL  from  380  to 
430  cyclaa.  11.1  rolu.  Helbar  model  4009  9  »2I.90 
Frepeeney  Meter,  Duel  llante,  10  and  90  cycle. 
\  ibratlnp  re^  type,  2.B.T.  model  30-F,  Sb*  id. 

Ouali  metal  cane . 40  914.99 

A.C.  Vattmeter,  0  ISO.  Waaton  470.  3Vk'  rd.  Oueh 

Imkellte  caae  (SIS. T9  llatl .  G  911.90 

A.C.  Vattmeter,  0  190.  Waaton  470,  8H’  rd.  Oueh 

hakelltn  caae  <919  79  llatl . 9  910.90 

A.C.  Vattmeter,  0-I90.  Umeral  EIrctrb  AO  33.  314' 

rd.  Ituah  bakellte  caae .  M  90.M 

R.F.  Ammeter,  0-1.  Weetln^ouae  NT-S3.  314'  rd. 

fluab  hakelite  COM  <910.10  llatl . ea  99.90 

O.C.  Mlllhmltmetar.  0-10,  aery  low  reatatanea,  4 
ohme,  Weetlnctiouee  BX-31,  S'  aquere.  fluab 
bakellte  <mae.  Cat.  dl  1181(19  ban  alao  he  aun- 

pllad  In  round  caael . 94  911.00 

DC.  Mllliammetar,  0-30,  Waatinahouae  NX-S5, 

.114  rd  Ouah  bakellte  caae . 40  90. OO 

A.C.  Vattmeter,  O-IS.  Bollrr-8mltb.  314’  rd.  nuab 
hekeUu  caae.  JAN  type  klHSSWOlSAl^V  •  99.90 
A.C.  Ammeter,  0-110,  Weatoo  476,  114'  rd  aaali 
bakellu  caae,  3  Amp  mn.,  ocmiplrte  with  ex¬ 
ternal  current  Irenaformer . •  914.90 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAUUCS 


RADIO  A  ELECTRONIC  SURPLUS 
13933-9  BRUSH  STREET 
D«troil  3,  Mich.  TO  3,  3403 


SPECIAL!  SPECIAL!  SPECIAL! 

6AK5W  @  90t  ea. 

INDIVIDUALLY  JAN  BOXED  TUBES 
GEM  ELECTKONICS  CO. 
t9S  Eoatom  Pnrfcway  Brooklyn  IS,  N.  Y. 
PR  4-3300 

OTHER  BARGAINS  AVAILABLt 


All  tlrme  are  wplae,  new, 
and  are  lulRi  yMranteed. 


CLARENCE  CARRUTHERS,  INC. 

fxporOora  Oonfarp 

AERONAUTICAL  SUPPLIES 

7*  Wall  Stroot  Now  York  S,  I 

MAnoror  2-St3S,  S034 


MARITIME  SWITCHBOARD 

INSTRUMENY  A  ACCESSORIU 
330  Canal  St.,WOftli  4-BaU,  N.  Y.  IS,  H.  Y. 
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SEARCHLIGHT  SECTION 


.OSl  l.SRV 

.06  l.SKV 

.09  l.SKV 

C-2  TYPE 
.0001  lOKV 

.OOOIS  lOKV 

.0002  lOKV 


.01063  12KV 
.03  6KV 

.050  5KV 
OTHERS 
.OOOISS  30KV 
.0004  30KV 
.OOOS33  SOKV 


.0004  SOKV 

.0004S  ISKV 

.00047  20KV 

.0005  20KV 

.00095  5KV 

.001  20KV 

.0012  20KV 


Seiit^mbw,  7953— ELECTRONICS 


Ganuin* 

TELECHRON 

2RPM.”...|2J0 

3RPM . 3  JO 

4RPM . 3 JO 

3.6^...  3.« 

mRHr!!!  2J5 
I  R.P.  12  Hr  4JS 


UM  BPM  KTNCHBONOU8  Motor:  IIS  fJM 
«alu  AC.  It  wotu  Iti  llM.;  t'xS'il' .  ^ 


BoiM)  CrsnkMl  A.C.  Oonermtoro  I  | 

Bomond  rram  Andcot  TelepbooM  ^  skv''MiU 
PoUrlMd  BcU  or  Buzjor  SIM 

Work*  oo  Mmonko  or  116  ralt  A.C .  ' 

CoopMo  t  BtaUoo  MacmIo  Rlofor  $1T30 

Toirpliaiiw.  IneL  BoUrrloo — wire .  '  ' 


BENITH  Hotorliod  Itamoto  oootrol  made  for  T.V. 
tool  Ideal  for  opeolnc  doore — wladoere— Tuntablea 
— tiaddeta— Tuolna  Uadloe.  Complcta  wlUt  TranK- 
former  16  ft.  calM  aod  rereriliit  button.  M|9S 
A  few  mot*  left .  * 


tjr.O  t/S6  Wau  NKON  rtftallt7S0 

•  lunp.  10  for  tl.OO.  100  for...  ' 
NE.1A  ^  Ump  D.C.$30<I 

Bayonet  Bate.  10  for .  <» 

NE.91  ^  Watt  NEON  lamp  B.C.c^SQ 

r*K-AI  Bayonet  Baae.  10  for . WX" 

tJC  AO  %  Wau  NEON  Ump  U.C.$7S0 

Bayonet  Base.  10  for .  ^ 

Ijr.OA  1  Watt  NEON  Ump  Med.3200 

AR.1  S  Watt  ARQON  Ump  Med.SOOO 

■  Screw  Baae.  10  for .  J 

NE-40 
#313 


Band  Cranked  A.C.  Oeneratora  I 
Banored  from  Andeot  Telepbonea  ] 


Ptriia^t  riis  tmollstt  rsvsrtibis 
GEARED-MOTOR  ia  Hi«  world 

Rlm-PU-I’eruaiieM  Maaiet  Alnloo  field  Motor 


Dubo-PM-I’ermaaeM  Maaiet  Alnloo  field  Motor 
•60Tlt06  aooM  with  ll/lr  arar.  aom*  with  naooita 
%<•  abaft.  >80  RPM.  >T  eolta.  100  ma.  Speed  de- 
pandln«  on  the  roltaa*.  Oedtned  to  be  uaed  In 
DOmbalehU.  automatic  pilot*,  etc.  Cod  at  the  fac¬ 
tory  {lAlO.  Dellrery  4  BM»tha.  S17S0 
Oim  PRICE  Inmeedau  DeUreryll 


•  Screw  Baae.  10  for .  ^ 

NE-40  *  Watt  NEON  Ump  Med.l^SO 

WW  Hrrew  Baae.  10  for... .  * 

i£313  M  tolt  .1  Amp.  iniot  Ut^2*0 
^  *  Miniature  Bay.  Baae.  10  for. .  “ 

d£1820  S  Iwnp$700 

^  '  WmW  MinlaUire  Bay.  Baae.  10  for. .  ^ 

dtA9  '<**  I’Oot  IaoipSIOO 

***“•  Bayonet  Baae.  10  for.  ..^1” 
1  Volft  Treosformer  made  for  #>« 

rwii  jube  flUment.  Will  light  3<»S1«0 

of  the  abore  «4t  Ump* . w  | 

*  solt  Automobile  lamp  D  C. 
4fC1254*“‘  "®  P*™*  “>  hold  It  In 

TT'' aoeket.  >0  for . OI.OOaMan 

8pacUI--100  for  . *3*® 

dt  1 800  li?®.  •??  *"'*’■  '"”p«*  on 

TP  tkaww  Miniature  Screw  lUae.  10  for.*!®® 

i^112  1-1  tolt  flaahllght  UmpceM 

Tr  '  single  pen  Ute  luttery.  >0  for.»  1 

HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

no  00  cycle  SO  RPM _  S2.60 

no  r.  00  cyrU  1/10  RI'M. .  $2.35 
no  T.  00  cycle  1  RPM. .  ...$2.85 
»0  r.  00  cycle  S  RPM. .  ...$1.«5 

Now  Sound  Powered  HAND  SET  TEU2PHONES 
SO*  Fl«x.  Kubber  corored  cable  FUKK.  am 

ALL  PRICK  F.O.B.  N.  Y. 

BLiVN 

64A  Dsy  St.  Nsw  York  7,  N.  Y. 


Pankaginf  for  parod  poet  eoeu  money;  It  ooeu  on 
mor*  t«  paek  two  motor*  In  tb*  mune  box.  ao  you 
oan  take  adtsnuge  of  our 

COmKhATION  '/2  Price  OfFIR 

lit  motor - $17.50,  2n4  motor. . .  .$0.75 

2  MOTORS  AT  FRACTION  OF 

FACTORY  COST . $26.25 

Aim  haru  #5067127 

ClaaiM  to  bold  motor:  SI. 60  oa 
Sehieef  to  priar  aoto 


GRAIN  OF  WHEAT  LAMPS 

#322  3  V.  .19  amp 

#328  6  V.  .2  amp 

100  for  $25.00  10  for  $3.00 

MARKTIME 
5  HOUR  SWITCH 

A  10  amp  timing  derlae. 
"nlnter  more*  back  to  lern 
ifter  time  eUpaea  Ideal  for 
shutting  off  radio*  and  T\' 
seta  when  you  go  to  bed.  IJra- 
Ited  auppir  at  thl*  a  <  an 
■pedal  PRICE  ....  OA.VU 


Red  auppir  at  tni*  a  <  aa 
■pedal  PRICE  ....  OA.VU 

Aim  aralUble  In  16  min..  SO  min..  1  hr.  at  $6.90 

10  Seconds  to  24  Minutes  Timer 

A  band  wound  elpctrlc  TIMING  PWITCH,  Pointer 
movM  back  to  ZEIUi  and  MhuU  off  RADIO — TV— 
Electrto  Mixer— Photographic  Devicea — Time  IMay 
etc.  Furnlnhed  with  Calibration  Chart  and  Pointer 
Knob.  Biggest  bargain  $!»$ 


I*  Round  EUpeed  $19^® 

rime  Meter  .  '  ^ 

Oeneral  Electric  . 615.60 

Weatingbou**  Square  $16.00 


REDMOND  Powerful  5"  Blower  or 
Ventilator  115  rolu  AC  60  rycle*  18 
watU  for  Kitchen  —  luboratory. 
Heat  or  Cold  or  Chemicals . $7.60 


A  M  IracU  Switob  that  will  not  leare  you 

In  the  Dark.  Delayed  Action  Light  *1  QC 

Switch  .  T  •  •'.» 


AN/APR-4  LABORATORY  RECEIVERS 

Completa  with  oil  fiv*  Ttming  Units,  covering  tb*  rong*  35  to 
4,000  Me.,  whiebond  diuono  ond  other  ontennoi,  wovetrops, 
mobile  occegioriet,  100  pog*  technical  monuol,  etc.  VerMtile, 
accurate,  compact — Hi*  aristocrat  of  lob  receiver*  in  this 
rang*.  Writ*  for  data  sheet  ond  quotations. 

Wo  hove  0  largo  vorioty  of  othor  hord-to-gcf  equipment,  in¬ 
cluding  mkrnwave,  aircraft,  communications,  rodor;  and  lob- 
orotory  oloctronics  of  all  kinds.  Quality  standards  maintained. 
Get  oar  qaotoHonsI 

Wo  will  buy  any  electronic  Mat»rM  at  top  prieas.  SCHOOLS — 
uohod  your  dusty  surplus  tor  cosh  or  crtoit. 


unload  your  dusty  surplus  tor  cash  or  credit. 

ENGIN6ERING  ASSOCIATES 


454  FATTIRSON  ROAD 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

•loctrenc  compononts,  units,  wlro,  otc. 
Your  Inqutrios  Invltod 

LAPIROW  BROS. 

1641  Hefner  St.  Ctneinnatl  2$.  Okie 


DAYTON  9,  OHIO 


SEE  OUR  AD  ^ 

•  Part*  6  Equipment 

•  Ampllfiere  &  Power 
SuppUoc  (ttemd- 
ard  and  lo-ordcr) 

COMPONENTS  SUPPLY  CO. 


POWER  RHEOSTATS 


gjune  W  Ka. 

M  so  2J4 

66  2$  lAf 

76  2$  1A6 

It  SO  246 
76  76  6J6 

66  60  2Jt 

266  26  1A6 

>66  SO  2jg 

266  106  lAt 
226  U  246 
>66  66  2At 
276  26  Ltt 
SU  26  LJ6 


OlMIM  W  Co. 
666  M6  2.66 

666  166  «A2 

666  266  642 
Tit  26  lAt 
766  166  4Jt 
2666  66  206 
2666  66  202 
1266  226  601 
2266  166  602 
2266  $6  202 
1266  166  406 
1666  26  206 
1666  66  202 
Ittt  it  202 


U 

246 

B 

Iff 

646 

ItM 

ISO 

I4> 

• 

ff 

246 

5i 

ISf 

446 

ItM 

S3 

2.M 

6 

7S 

>46 

220 

fO 

246 

2fff 

ff 

242 

7 

Sf 

246 

>66 

33 

LJt 

22M 

IN 

146 

74 

7S 

146 

2M 

Sf 

246 

2iM 

Sf 

242 

74 

m 

641 

IN 

Sf 

246 

NN 

Iff 

242 

8 

u 

246 

6M 

76 

146 

2iM 

ISf 

146 

16 

u 

148 

IN 

Iff 

246 

ItM 

33 

241 

If 

ff 

2.16 

IN 

33 

146 

MN 

Iff 

1.71 

If 

16f 

AM 

6M 

Iff 

146 

ItM 

33 

242 

u 

u 

146 

IN 

ISf 

AN 

i6N 

Sf 

2.J4 

12 

Sf 

246 

176 

33 

146 

TIM 

If 

2.M 

u 

IS 

2.H 

678 

Iff 

441 

TIM 

Iff 

446 

U 

7$ 

146 

6ff 

ts 

146 

lltMSI 

241 

If 

IM 

AM 

IttMIM 

4.71 

2f 

ff 

246 

UffflS 

7.7f 

22 

M 

246 

IttMIM 

141 

26 

Sf 

1.M 

fff 

Sf 

2.1f 

M 

33 

146 

IN 

73 

S.2t 

SSm 

Ify  Typi  Shaft  R« 

ielra 

ff  ar  Knob 

Ty»* 

___08*#eliij_Prle*eJ#_Qu*iitjtj(_Ot*rD___ 

HIGH  POWER  TR.  MICA 

2^  TVP  ,  MOC  lOVV  .  .004  10l 
01  6KV  .00044  .  low  .016  71 


.0001$  6RV  .001  low  .66  1.6KV 

.0002  6KV  I  .002  lOWV  6-4  TYK 
.OOOS  6KV  '  .06  2YV  .00026  SOKV 

.0000  6KV  .046  2KV  .0000  6SKV 

.001  6KV  I  G-S  TYPE  .0026  2SKV 
.01  4KV  .0001  2IIKV  .0060  20KV 

.062  2KV  '  .00016  20KV  .0076  ISKV 


IKV  !  .00026  20KV  I  .01 


.000676  lOKV  I  .0016  2aKV  .007  ISKV 
.004  4KV  .0061  lOKV  (IWmiy  Others) 

TRANSMITTING  MICAS  TYPE  "4"  and  **9" 

mM.  I  wv  type  i  *a.  i  mM.  i  wv  tvo*  i  *a. 


wv  type 

•a. 

mM. 

WV 

typ. 

6oe 

.14 

•MIS 

600 

4 

600 

.36 

46142 

600 

4 

600. 

.26 

.•#2 

600 

4 

2500^ 

.37 

.662 

1200, 

4 

600 

.26 

.6626 

600 

4 

2500 

9 

.67 

•Ml 

600! 

4 

600 

.36 

.664 

600 

4 

!  600 

.26 

.ffS 

I200i 

9 

600 

.26 

.6647 

600 

4 

i  600, 

.» 

466 

2500 

9 

2500, 

.7$ 

466 

600 

4 

'  25001* 

.77 

.61 

600 

4 

2500  * 

43 

41 

1200 

9 

600 

.36 

.62 

600 

4 

600 

.36 

42 

1256 

9 

6001 

.36 

42$ 

660 

4 

600 

.11 

.61 

300 

4 

600 

.H 

41 

600j 

4 

1200 

.64 

.Ml 

600' 

4 

I200l 

47 

atS 

MOi 

4 

Onatiy  aqher  utxu*  In  etach 


^  TYPE  "J" 

POTENTIOMETERS 

TYPE  "J"  TYPE  “JL"  TYPE  "JJ" 
$1.25  $1.50  $2.95 

ahmt  lahma  i  ahmi  alimt  alims 

ISO*  4tt*t  ItOKt  S06-S*6*t  ilMN-lS*K* 
2667  {St66*t  lMK*t  ttt-«66t  ilStK-lSOKf 

2I6*  |CS66*t  12SK*  lS66-lS6t*  :166K-2ttKt 

16tt  ,  6666t  |lS6Kt  2t66-ltt6*t  >2S6K-2S6t 
466*t  lltK'tltSKt  2tt6-StK*  MtK-NtKt 
t66*t  jllKt  I2S6K*  2266-2SN  S66N-SS6N* 
C6tt  UK*tl66Kt  S666-]SNt  2in*f-2ma|t 
ti6*t  26N*  46tK*  2SN-16Nts«  2SK-2SN*t 
7Slt  25K*  lm*t*  2t6t-26Kt  .16N-ltK*t 
$666*  1S6K>  lm*ft  2SK-16Kt  |lm*f-lm*tt 
14t6t  !stK>  |2mat*t  TK-lmept  |tK^K«t 
lS66*t  MK*  Inwo*  }66K-SKt  '46tK-4t6Kt 


14t6t  :StK>t2mat*t  TK-lmept  |tK-SK«t 
lS66*t  MK*  Inwf*  IMK-SKt  '4MK-4MKt 
2t6t*t  76Kt  2SK-4MKt  5MK-tNKt 

Imua-SMNt  66K-S6K*t 
Type  “  JJJ”  t*.f> 

2tK-#*K-2tKt  l7$*K-n*N-76*Kt 

4SK-27K-2JK  H  uh  tMK-tMN-tNKt 

TMK.IMK-TttKt  llmet-lmeo  Imeft 

(*)  aorewdriver  sloi^ed  thafl.  (t)  Knob  typa 
abaft.  (*7)  Both  typM. 

Atony  other  Hord-To-Get  Item*  available  lor 
Immediate  delivery  tram  our  large  Inventory. 
Sand  us  your  requirements  and  let  us  quote. 
New  MICA  listing  now  ready. 

A.  MOGULL  CO. 

17  Warrtn  St.,  N.  Y.  7,  N.  Y, 
Phont:  WORTH  4-0865-6431 


SEARCHLIGHT  SECTION 


STDCK-UP!  BUY  AT  THESE  1947  PRIEES 


^lectronici,\uc. 


92  Broad  Street,  Babson  Park  57,  Mass.  —'Wellesley  5-5210-1 


QUARTZ  CRYSTALS 

Standard  makaa  such  a*  crratal  Rniaorch,  BUlay.  ntc.  mad*  to  a  toloronc*  of  .03%  or  b*lt*r  ond  or*  OTailabl*  in  th*  followina  fraouanefa* 
and  typaa:  Typ*  17-243  (Pin  Spaclna  0.485,  Pin  dia.  0.033  ')  ^  iraqnanciaa 

Prie*  $1.15  aad.  In  lots  of  25  (eon  b*  ordarad  in  various  iraqusneias)  Pr’cs  323.75 

NOTE; — In  tba  fraquancias  listed  below,  those  shown  sinqJr  are  In  quantities  of  SO  or  more,  while  others  showing  two  frequencies  with 
the  word  "to"  In  between  Indicates  a  voriaty  of  fraquancias,  batwaan  these  limits.  In  small  quantities,  lor  esampte; — "3781  to  3770"  in¬ 
dicates  ovaflability  in  3782,  3783—3770  EC. 

FREQUENCY  (IN  KILOCYCLES) 


ISM 

3135 

333# 

334# 

34#« 

34M 

3S4# 

31*5 

311# 

3**4  to  3*S* 
3751  to  37SS 
3835 
438# 

4375.3S 
4*44  to  4*5* 
484*  to  484* 
44**  to  44** 


55** 

S*M 

5*33.3 

5*6*  to  5**7.7 

5*85.5 

5*77.7 

57** 

57**.7 

5733.3 
5735 

574* 

5744.4 
575* 

57** 

5773.3 

574* 

58**  to  5843 


54** 

5456 

****  to  **75 
*1**  to  *173.3 
*3*3.*  to  *35* 
*3**  to  *375 
*4**  to  *475 
*5**  to  *575 
****  to  **75 
*7**  to  *735 
*835  to  *575 
*83* 

****  to  *475 

*478.75 
7334  to  734* 
7435  to  7475 
7458.75 


7535  to  757* 

75** 

758* 

7*88.3 

7*1* 

7*3* 

7*35 

7*41.7 

7*5* 

7*** 

7*73.3 

7*75 

7*41.7 

77*8 

77*8.3 

771* 

77U.7 


7735  to  773*. 

7733.3 
7748 

7741.7 
7758 
7751.35 

7758.3 
7773.75 
7775 

7783.7 

7741.7 


75  7*4* 

785* 
78** 
787* 
7875 
7*8* 
784* 
74** 
74**.* 
7435 
743* 
744* 
745* 
74** 
7475 
748# 
7483.3 


Type  FT241  or  CRIA/AR  (Pin  Spacing  V^",  Pin  dia  W) 

PraqnaBer  (In  XUoerel**) 


*8*1  to  *1** 
81**  to  *3** 

8335  to  8341.7 
835* 

83** 

83** 

8333.3 
834*.7 
838* 

8385 

8M*.*  to  8*75 

*44* 

8435 

845* 

8488.3  to  84*1.7 
8535 


855* 

*575 

*58*  to  *8*1.7 
***•  to  *4*1.7 
*7*8  to  *741.7 
87I4.7 
87**.3* 

8***.78 

8876.38 

*5** 

*411  to*$*« 
*5*1  to  4*83 
I3.4S8  to  13.44* 
11,8*4  to  13.84* 
I8.585.5S 


Price  each  .79  25  for  $17.50 


MM  eo  S«M 
SIM  CO  StM 
62MCOUM 


M4A 

591$  Co  M7t 
MltCoMM 
$1M  CO  4IS1 
4M3  CO  42M 


43M  CO  U7f 

4374 

4443  CO  4444 
4534  CO  4544 
44M  CO  4444 


7274 

7444 

7444 

75M  CO  7544 
74M  CO  7474 


Type  DC  34  &  35  (Pin  Spacing  13/16"  Pin  dia  3/16") 


Praqnancy  (in  KUaeycl**) 

M77.S  314* 

3*45  337* 

1155  34*3.5 


Price  $1.35  each 


Type  241A  WX  (Pin  spacing  0.485".  Pin  dia  0.093") 

(Crystal  Praquaney  (in  Maqaejelas) 


Price  $1.15  eo. 


$23.75  for  25 


BEI20S — W*  cm  supply  Cryatola  qround  to  a  toUranc*  oi  J)l%  to  a  iruqunacy  close  faa  toIuo  to  thoso  oyatola  la  BE1201 

BE1202.  or  BCIBOS.  I  PHco  BUS  each 


EDLIE  ELECTRONICS,  MC. 


1S4  Groonwich  Btroot 
Now  York  B.  N.  Y. 
Tdlophoaq  Dtgbr  $4143 


ELECTRONICS  — September,  >953 


411 


SEARCHLIGHT  SECTION 


FOR  THE  BEST  IN  QUALITY  AND  ECONOMY  TRY 

STANDARD  RADIO 

SIGNAL  CORPS  CAPACITORS  NOT  SPECIALS 

A  partial  litting — many  others  alio  avail*  Just  examples  of  our  customary  low 

able  for  immediate  delivery  from  our  trices 

stock 


SELENIUM  RECTIFIERS 


FULL  WAVE  BRIDGE  TYPES 


PULSE  TRANSFORMERS 


Cergi  Mo. 


$2.75 

5.U 


tSAS 

U.SS 


FMTR-50  BW . 

EE  80  A  EE  91 . 

PE  104  A . 

BOllOA  . 

BC  189  8  189A . 

BC191 . 

FT  944A-RACK . 

FT.300  FED  TRANS 

SCR  300 . 

BC  4HA  . 

BC  435A . 

SCR  597 A  . 

BC.610 . 

BC.010 . 


3066-33 

3D171 

3DE.950 

3DB9.958 

30  948 

3061.1  A 

3069.816 

3064-75 

3064.199 

3DA900-1 

3DA950-1 1 

3DA-190 

3063.8 

3068-161 


Utet<-9980 . 

Uuh.9350 . 

W««.  1346WF9 
WtU.  166AW.. 
Riyth.  UX7307. 


is-se 

21.S5 


Miiny  Oihtn 


W.  E.  Thermistors  4  Voristors 


RECTIFIER  TRANSFORMERS 

All  PrlmarlM  Tmm4 
110-125  VuSeCyciM 


0 166389. 
0 166998. 
0  167176. 
0  167613. 
0 168399 
O  168687. 
0 169790, 


Miscellaneous 


.0001-90KV  G3  Mica _ 

.001-95KV  46  Mica . 

.001-1900WV  1445  Mica. 

1.0-500WV  OIL . 

.0011-5KV6Mica . 

100  Watt  100  ohm  Rhao. , 
BSA  Switch . 


Foe  SCR.S84 

309150.16 
309900-33  9 
309500-93.9 
3069.6090 
3064-58 


HI-AMP  CHOKES 


5  AMPS 
10  AMPS 
20  AMPS 


3DA10.97 
3DA100-549 
3DA500-97  8 
DBl-49 
3069-83 
3069-100 


WE  CARRY  ONE  OF  THE  LARG¬ 
EST  STOCKS  IN  THE  COUNTRY 
OF  OIL  CONDENSERS,  MICA 
CONDENSERS,  HIGH  WATTAGE 
RHEOSTATS,  AIRCRAFT 
SWITCHES,  OTHER  SWITCHES, 
FUSES,  FUSEHOLDERS  AND  TUBE 
SOCKETS. 

GET  OUR  DOWN  TO  lARTH 
RRICiS. 

All  Merchandise  New  and  Guar¬ 
anteed. 


FILTER  capacitors 


■Csia  >  BClei 


30195 


30977 

30981 

30984 

30989 

3D990 

30991 

30371 


MOTOR  SPECIAL 


STANDARD  COMPITIS  WITH  THE  LOWEST  IN  SELLING  AND  WITH  THE  HIGHEST  IN 
BUYING.  TRY  US  AND  SEE.  A  SQUARE  DEAL  AT  ALL  TIMES.  WE  DEFY  ANYONE  TO 
PROVE  OTHERWISE. 

BI-MONTHLY  BULLITIHS.  SIND  US  YOUR  NAMl  SO  WE  CAN  SEND  YOU  YOUR  COPY. 
WE  HAVE  OVER  1,000  SATISFIED  CUSTOMERS. 


ELECTRICAL  PRODUCTS 

I.  Y.  ORegon  4-4383 


OIL  CAPACITOR 


CARRIER  EQUIPMENT 


CONNECTORS  IS 
OUR  BUSINESS 

WORLD'S  MOST  COMPUTE  STOCK 

TypM  i«  itock:  AF,  AN,  AP,  ARC,  BN,  BNC, 
C:^T.  CN.  CUF,  0,  faPB,  DPO,  E,  F.  FK, 
F<A,  FT,  FW,  GK,  HN,  lOlf,  IK,  Jl.  JK,  LC, 
LF,  LK,  LH,  M.fnC,  N.JlIK,  P,  PI.  PL,  PM, 

pVe,  rK  r#k,  kGK.  ri/iTSVc,  rwk,  i  sf, 

SK,  SKL;  so,  U.  u6,  UHk,^l{,  XL,  2A. 

HAROLD  H.  POWELL  CO. 

2104  Merfcet  It.  LOcort  7-1201 

Pkilodelphla  2,  Po. 


MISCELLANEOUS 

OraI»-0-Whaat  bulba.  typa  S19A,  S  volu  Dc 
SalaMom  Ract.,  Bridra,  MVAC-SSVDC  2  Ai 


Waatarn  Elactrie  CF-IA  4-chaiir,al  carriar  talaahana 
tarminalt. 

EE-IOI-A  2-channal  1000/20  cycia  carriar  rinatra. 

CFD-B  a-channal  carriar  ailat  rafulataO  talaahana 
tarminalt  eampleta  with  laar  channali  1000/20 
cycia  rintina. 

CFD-B  4.cbannal  allot  raaalataS  taltahana  raaaat- 
art. 

C-42-A  V.  F.  talaaraah  In  fraai  2-  to  i2-ehtanat 
taraiiaala. 

FMC  I  ar  2  channali  carriar  talaahana  tarminalt, 
nntamatle  raanintlan,  dualtx  tianalina  aach  chan- 
nal.  Carriar  fraauanclat  abova  35  KC.  Idaal  far 
addina  channalt  abova  typa  “C”. 

Camalate  analnaarina  and  Initallatlan  tarvicat 

•eared. 


Circuit  Brkr.  10  Amp,  tbarmal,  putb-Uwaact . 

Qaardiaa  Belay,  2S0  Amp.  Type  BO . 

Therdareon  Cboke  10  Hye.  SS  Me.  Fully  Caa 

roaa,  1/40  Amp.  OAG . I 

OilCapacitar.  aMFn«60VAC  KGMMMW... 

Pbaaa  Invartar.  PTB  MC-413-A  w/t  .Iwa _ 

Oil  Capacitor.  .5  MFD  400VI>C.  ReoL  Gaaa. 
Shaft  Couplina.  ceramic.  14*  to  14* . . 


FILTER  CHOKE 

50  Hye.  40  ma.  ITOOv.  RMS  TaeL  Ray. 
tbeoa  Type  U7402.  Dimec,  5  H*  l  3  H* 
a  5)4*.  Shpc.  weiaht  6  Ibe . $1.51 


RAILWAY  COMMUNICATIONS.  INC. 
Raytawn,  Mltteuri 
Talaahana:  FLtmlna  2121 


HIGH  VACUUM  EQUPTe 

FORE  PUMPS— DIFFUStON  PUMPS 
VACUUM  COATERS— MISC.  EQUPT. 
Some  new.  REASONABLE.  Write  ter  Ost 
ZENITH  OPTICAL  LABORATORY" 

1940  Great  Neck  Rd.  Cepiaatte,  L.  I.,  N.  Y. 


AU  lypeo  ior  ladostrlal  and  experimeiital 
appUcatton.  Tubm.  cables  and  compon- 
•Bln. 

MEDICAL  SALVAGE  CO.,  INC. 

217  E.  2Srd  St.,  New  York  10,  N.  Y. 

Sieiray  HIM  4-4287 


GATES  ELECTRIC 


ELECTRONICS 


U  VAC 
UppMl  ■t9V.| 

It 

35 

70 

$s.ss 

S5AS 

SSAS 

2 

UM 

S 

7.SS 

36  VAC 

le 

12.SS 

20 

2SJt 

' 

3$ 

48AS 

SEARCHLIGHT  SECTION 


i  I 


TRANSMITTERS 


WALKIE 

TALKIE 


and 


HANDIE 

TALKIE 


Radio  Telephone — Radio  Tele9raphy 
All  Frequencies 

Single  Units  or  Complete  Systems 
R.C.A.-ET-4336— 350  wotts— H.F. 

Bendix — 70  wotts— 4  channel — L.F. — H.F. 
Bendix — 50  watts— 4  channel  with  rcvr 
L.F.— M.F, 

Collins— 40  wotts — Xtol — M.O.  with  rc»r. 
M/.— H.F. 

R.C.A. — 10  watts — Xtol — with  rc»r.  M.F. 
G.E. — 10  watts — Xtol — light  weight,  Air¬ 
craft. 

Federal  T&T— 400  wotts— 4  chonnel — 
HF. 

W.E. — 350  wotts — 2  channel — carrier  shift 

RECEIVERS 

RCA— AR88D 
Hammorlund — Super  Pro. 

Bendix— RA-IO-DA 
Collins — TCS 
Hallkrofters — S-36 
Wilcox— CW-3 

Stromberg -Carlson — RBM  U.S.  Navy 
Scott— SLR- F 

R.C.A— 140  KC  to  21000  KC.  self  con¬ 
tained 


Equipment  spare  parts  and  accessories 
for  most  equipment — New  from  stock 


SPARE  PARTS 

for 

BC-1000 
(SCR-300) 

5  Gong  Variables, 

I.F.  Transformers, 

XTALS,  6815  K.  C., 

4300  K.C.  Sockets, 

R.F.  &  OSC  Coils 
Input  -  Output 
Transformers, 

Jocks,  Fittings, 

CS-128  Cases, 

Plugs,  Cables, 

Antennas  (AN-130, 

AN-131), 

Hondsets,  Switches, 

Resistors, 

Condensers  and 
Manuals. 


GUARANTEE: 

Our  equipment  corriet  with  it  an  un¬ 
qualified  guarantee  at  latiifaetion  to 
the  user. 

Inquiries  ter  material  ether  than  these 
erietly  listed  here  are  welcome.  We 
otter  and  tell  only  matortol  owned 
by  us. 

Exp^  packing  tacilities  on  the  prem¬ 
ises  to  expedite  tost  quototioiu  over¬ 
seas. 


BC-61 1 
(SCR-536) 

I.F.  Transformers, 
R.F.  and  P.A.  Coils, 
All  Crystals, 
Caps,  Coses,  Bases, 
Tops,  Antennas, 
Fittings, 
Insulators, 
Contact  Plates, 
Switches, 
Resistors, 
Condensers 
and  Manuols 


Large  Quantities 
All  New 


SEARCH  RECEIVER— ARD-2 

Proquency  range  tO  to  3000  Met. 

Moasuieo  RF  tiqaals  irom  M  to  3000  Me* 
and  pulse  rotes  from  50  to  3000  CTCloa. 

The  ARD-2  coa  bo  used  os  a  Direction  Find¬ 
er  to  locate  signals,  or  os  a  trequaney 
motor,  by  VISUAL  and  AURAL  ladlccrtars, 
provide  Originally  designed  cmd  used  by 
USN  oireralt.  Ideally  sailed  for  military, 
laboratory  and  general  purpose  use. 

Equipment  consists  ei  the  following: 

ANTElfNA  DETECTOR-CMD-MAra  —  Has 
varioble  length  antennas,  diode  detector 
and  silver  plated  tuning  stub  with  eoU- 
broted  scale. 

AMPLIFIER  CMD-SOADC — has  three  stage 
pulse  Rnnpliiier,  a  trigger  circuit,  a  pulse 
rale  counter  circuit  and  audio  amplifier, 
visual  signal  indicator,  rectifier  power 
supply  which  is  operative  on  115  Volts 
AC  50  to  2400  cycles  current,  regulated. 

TEST  OSCILLATOR  CMD-50ABG— has  cavity 
Irequency  el  400  cycles  with  selectioa  el 
four  pulse  repetition  rates. 

ALL  CABLES  AND  FITTINGS,  ACCESSORIES 
AND  SHOCK  MOUNTED  RACK  for  im¬ 
mediate  installation,  plus  two  Technical 
Manuals. 

SPARE  PARTS — Steel  chest  includes  spares 
for  compoaenls  and  two  extra  sets  oi 
spare  lubes.  Guaronleed  NEW 

All  the  above  In  original  export  packed 
coses.  Wl.;  113-lbs 

Pricp  each...  ’375®® 


MICROPHONE.  WESTERN  ELECTRIC 
(#1 120-DA),  high  quality.  F-1  single  bat¬ 
ten.  Press-lo-tolk  uprighi  telephone  etond 
type  new,  iadividnalfy  boxed  with  eord 
and  W.E.  Swbd  ping  similar  to  P14S. 
Perlect  lor  airport,  pellee  oommetciol 
rodietelepbone  wstallailons.  New.  Each 
M.50 


COMMUNICATION  DEVICES  CO. 


TWX— NY1— 223 

^Tel*7kDlr?ndock**4-*174’  2331  TWELFTH  AVENUE  NEW  YORK  27,  N.  Y. 


LOOKING  FOR 
HARD-TO-FIND 
PARTS  & 
EQUIPMENT? 

Just  a  partial  list  of  our 
present  stock: 

•  BC-348  •  BC-342  •  ART-13 
e  ARC-3  •  APN-9  •  LM 
e  BC-221  •  BC-61 1 

s  VARIOUS  TEST  EQUIPMENT 
NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Prompt  attention  to  all 
inquiries — all  languages 

Atten:  Schools,  Labs,  Homs  I 

WE  PAY  MORE 

FOR  RADIO  PARTS  A  EQUIPMENT 
Csih  Is  ss  yser  ixrslur  sssississi— 
or  ws'tl  trsds  fsr  Mfflsthins  you  rsslly 
smO.  Writs  tsCsyl 


Writs  fsr  FREE  Ssrslss  Cstsist. 

HARJO  SALES  CO 

4109  BURBANK  BLVD. 

P.  O.  Box  11B7 
Magnolia  Pork  Station 
BURBANK,  CALIFORNIA 
Cablet  HARJO 


SPECIAL  OFFERING 

The  following  high  quality  aquipnunt  is  offarsd  at  greatly  redHca4  prices. 
The  equipment  never  kes  been  used. 


WESTERN  ELECTRIC  124B  AMPLIFIERS  (Audio) 


The  I24B  Amplifier  is  dstignsd  primarily 
for  use  at  a  moniter  amplifier  in  the  proorem 
plant  or  as  e  port  of  o  one-way  tpsecn  or 
musk  fronsmittien  tystsm.  It  mey  else  be 
employed,  ie  tpeeiel  epplicefient,  at  e  line 
emplirisr  in  thert  regional  program  nstwerkt 
or  ot  0  temporary  or  emergency  line  amplifier 
on  the  major  nstwerkt. 


This  amplifier  k  sqelpped  with  e  gain 
centrel  edlutfoMe  ie  19  ttept  of  2  db  ettenue- 
tiee  per  tisp  tram  tfce  meximem  geie.  Thera 
era  five  differaet  ieput  errangeeientt  pro¬ 
vided,  the  one  to  be  chesee  de^edieg  open 
the  type  of  tetvice  ie  which  the  empllfrer  will 
be  employed  end  the  meximem  Ieput  levelt 
which  ewy  be  sneoueterad. 


Normal  Power  Output:  14  watts — ^Totol  Harmonic  Content  1%  RMS. 
Maximum  Power  Output:  20  watts — Total  Harmonic  Content  4.5%  RMS. 

Mfrs.  net  price  (approx.). .  .$170.00  ea. 

Our  price .  85.00  ea. 


WESTON  MODEL  802 
VOLUME  LEVEL  INDICATORS 
(VU  METERS) 

Scale  "A”. 

Mfra  net  price  (approx) . 3  ST.SOea. 

Our  price .  tO.Mea. 

WESTON  MODEL  301 
VU  METERS 

Hcalf  "A”. 

Ufrs.  net  pr.lee  (approx) . t  30.00  ea. 

Our  price  .  ISJH)  ea. 

WESTERN  ELECTRIC  F1AW-3 
TELEPHONE  HANDSET 

Mfra  net  price  (approx) . f  0.00  ea. 

Our  price .  4.M  ea. 


WESTERN  ELECTRIC  G2 
HANDSET  MOUNTING 

Mfrs.  net  price  (approx) . f  B.S5  est. 

Our  price  .  t.M  on. 


WESTERN  ELECTRIC  J86205B 
SELENIUM  RECTIFIER 

115V  AC  go  O  Input 
17— 22V  DC,  5A  Watte  Output 


Mfrs.  net  price  (approx) . 3100.00  on. 

Our  price .  45.00  on. 


METROPOIITM 


Telephone  Supply  Corp. 

Telephone  MAIn  4-3700 
234  NAVY  STRUT,  BROOKLYN  1,  NIW  YORK 


ELECTRONICS  —  September,  1953 


TUBES 


UANTITY  DISCOUNTS 


Tfworsof^o^ 


THl  MARK  OR 
WHOLtSALE 
t  CONOMY 


SEARCHLIGHT  SECTION 


Fully  Guaranteed 

43.. ..  11.00  5144....  t.00 

44.. .  1f.00  5901....  6.50 

45.. ..  7.75  590S....  11.00 

46.. ..  7.75  5910 . 75 

47.. ..  5.50  5915 _  1.*0 

51 .. . .  S.30  593t ....  1.50 

54.. ..  1.65  5937....  1.00 

56.. ..  H.35  5963....  1.40 

63 . SO  5964....  1.50 

70.. ..  3;i5  5W5....  6.00 

76  IIS  6005....  3.75 

16  ■  3  00  5.50 

a,  -  •  6080....  5.95 

91  ■  950  5.35 

6095....  3.75 

l!-  6096....  *75 

93..  .  in  6097...  1.50 

T22  6099....  5.00 

0*WA  4.50  6101...  5.00 

*111  •  11-50 

2?^^  2-52  *11*-.  •  11.50 

!-22  *135...  *.75 

32"  .2-22  *i**-.  *-«5 

12"  li22  *1*3-.  3.*5 

*0..  *3.00  6137...  *.50 

*5.-  *-*5  6*01..  .  5.50 

*6..  .  1.50  80*0...  3.50 

12  •  !  •?  1N*1  1.*0 

12  1N*3A.  *.*5 

50..  *.50  in*1B.  *.*5 

51..  *.95  iN*3B.  3.*5 

63.  1.40  1N34A.  .70 

83  6.00  1N44  ...  1.*1 

87.  4.*5  1N45....  1.39 

00  6.50  1N48  .  .55 

114..  .  *.*5  1N54  ...  .71 

1*5..  1*.95  1N63..  4.50 

1*9..  *.75  1N69 . 90 

140.. ..  8.95  1N70....  3.00 


Standard  Brands  Only 

OA*....  S.90  6J4 .  8.00 

OA3  .  1.*0  6J6W....  1.75 

OA4G  .  1.00  6K4 .  *.*5 

OB* _  1.00  6K4A...  3.50 

OC3....  1.00  6L6WGA  8.50 

1B*7....  1*.S0  7AK7...  7.00 

1B4*...  8.50  9C*4....  300.00 

1P*1..  .  50.00  15R .  *.00 

1P40..  1.95  FG3*....  14.00 

1P41..  .  *.80  FG33  ...  *3.00 

1P4*..  .  5.70  *807....  1.40 

*C40  8.00  35T .  3.00 

IC43..  18.00  FG105.  .  19.50 

K51  3.75  FG17*..  .  *9.95 

*D«1.  1.15  GL414.. 1*0.00 

<D*1W  *.35  434A...  19.00 

*E*6....  3.*5  65* .  80.00 

*Kt5  *6.75  805 .  5.*S 

3B*4W..  9.00  807 .  1.50 

3B*5....  5.00  813 .  13.50 

3B*9..  .  9.00  814 .  5.50 

3E*9...  10.00  815 .  5.00 

4.1*5A.  17.50  8*9B....  9.95 

5R4Gy..  1.40  83*A...  1*.50 

5R4WGy  4.00  833A...  49.00 

5y3WGTA4.70  9*0 .  3.50 

6AC7W  3.*5  9*1 .  *.00 

6AK5WE  1.*5  9** .  1.85 

6AR6..  3*5  931  A...  5.60 

6AS6.  *.*0  955 . 40 

6AS7G  4.00  956 .  .90 

6C*4  40.00  966 .  1.50 

6F4.  .  .  6.*5  SC968B  .  8.00 


Receivini 

Tnbet 

6AOS  ..  $.48 

6V6 . SO 

1*AT7...  .73 

1<AU7...  .60 
1«SL7....  .6S 

All  Othtr  Types 
(n  Stock.  Writt 
for  Quott$ 


...  SPOT  DELIVERY 
&  CASH  SAVINGS 

V^iAN-Hpeo.  end  other  mecUU.  plue  lUDderd  eom- 
pooenu  at  lodiutrlel,  teterlidan  end  redlo  eppere- 
tue.  Sow  ood  equipment,  toe,  Includlne  telephone 
nrltcbboerde.  tretumittere,  peruble  (liter  oeotem, 
power  nippllee  end  dynemotors.  etc.  Compere  our 

prtom  on  thoee  Items:  _ _ 

I.IS4  Pt-M  DVNAMOTOR  POWER  SUPPLIES. 
In:  n  V.  D-C:  out:  300  V.  et  tM  me.,  14.5  V..  U 
4.0  A..  *  150  V.  et  10  me.,  U-C.  P/o  BCR-SM 
W.OOee. 

8,000  TYPE  I20KT  RESISfORS,  130  wette.  10.000 

etime  Individuel  orersees  wrepped . I  .08  ee. 

81  RM-»  CONTROL  UNITS.  Pert  of  BC-76  equip- 

ment.  Blenel  Corps  Mock  •80670-83 - $24.00  ee. 

28  ilM-28  CONTROL  UNITS.  Pert  of  KR-56I.-578 
end  -048  eqpt.  Sic.  C.  8C870-SS . 844.00  ee. 


Oenerel  Electric  BC- 
875-B  100-wett  Redlo 
Trenemlttere.  Quen- 
tlty  evelleble.  Renee 
to  500  mllee.  (Illue- 
treted  circular  hee 
full  dete.) 

PRICED  FAR 
BELOW  COST  TO 
MANUFACTURBI 


8.000  NFI.I  NOISE  FILTERS,  ktfr..  P.  R.  MelloiT. 
Ketlnc  up  to  100  emwmi;  oil  condetuerel.SS  ee./C. 
P.O.  B.  werebouse.  Subject  to  prior  eeU.  SUnlmum 
order  $50.M. 


WE  HAVE  THE  LARGEST  STOCK  OF  MILITARY  EQUIPMENT  IN  THE  WORLD.  ALL  EQUIP¬ 
MENT  RECONDITIONED  AND  CHECKED  OUT  TO  ORIGINAL  SPECIFICATIONS  IN  OUR  OWN 
COMPLETELY  EQUIPPED  SHOP 


KITH  rOR  KXPORT 
CaniRlet*  parti  and  tubaa  for  ovtnoai  manufae* 
tura  of  Audio  Amallflon  and  S’tuba  B4iporlietor< 
odyno  Radio  RoeoWtri. 

LOWKAT  PKICRH! 


APO'S  i-baad  •Mrek  radar 
Al^O-i  X'baad  aaarah  0  hoailaf  radar 
APiw4  X'baad  aaareb  d  bamiai  radar 
AOfwd  X-baad  aaarab  4  gaa  laftaa  radar 
APOwiO  X-baad  aaisrab  4  aavltatiaa 
radar 

AM«li  X-baad  aavUailaa  4  Mlad 

bembtaa  radisr 
00-11  0-baad  mariat  radar 
00-10  CM  aariabU  radar 
TrO-1  portabla  aaarab  tadar 
TOO-S  foBt  ranaa  aarly  waraiac  freuad 

VC-VC-vr\o  ramota  PPl  radar  iadi- 

UON-14t  B'baad  paratreop  radar  baaeaa 
0CII-M2  aarijr  aaraiac  aortabU  radar 
APN-lt  arrboraa  8-baad  radar  baaaoa 
APQ-i  low  ait.  bomblat  attaabaaai 
APA-10  Paaoramia  adaptor 
APA-11  poUa  aaalyaar  laaad  wltb  APR 
aq  alp- 

APA-IT  aaiamaiia  baarlap  ladiaatar 
naaid  with  APR  aquip. 
A^A-2t  aMiomatia  aig.  atraafth  4  ii»a 

APA-lt  paaoraiala  adapiar  10  UC  lapai 

aai^  with  APR  aqaip 
APR-l  radar  aaarab  raa.  SO -lOOO  MC 
APH-l  radar  aaareb  raa.  OS  1000  biC 
APil-A  radar  aaareb  raa.  SO  4000  MC 
Aril-I  radar  aaareb  raa.  lOOO-SlOO  MC 
APH-O  radar  aaareb  raa.  OOOO-tOOOO  MC 
APT-4  ri^ar  laaimar  100-700  MC 
APT-O  radar  Ummar  «aaa  SCSI  aaa. 
APN-4  airboroa  loraa 
APN-t  airboraa  laraa 
CPM-a  10  CM  bi«b  pi 

APM-l  altim^a? 

CIIT-1  daal  fraq.  vlatary  girt 

PPM-t  Rabaaaa  traaapaadar 
APRS 


APfl-O  aatomaUa  paearaaita  rae.  10  00  i 
MC 

ARN-7  aatomatta  radio  diraatloa  fladar 
OCR-liO  dlrarUaa  tadar  1$  06  MCS 
OCR-204  partabla  tald  radio  atatioa 
AN/TPA-O  ra»olo  aoatrol  oqaiptnaai 
OCP-OIO  radio  tM 

AN/APC-1  radio  tala,  traaa/raa. 

OClI.tM  V  H  P.  traaa/raa.  100  IM 
MCfl 

OCP.200G  aatoaiatla  R  D.P. 

AN/APN-r  aatoffiatia  R.D.P. 

OCP-201  radio  dlroatioa  tadar 
AN/TPC-1  VHP.  radio  tola,  ralay 
atatioa 

PC-201  radio  ramota  aoatrel  wltb 
RM-U.  01 

PC-OSO  raa.  lOO-lM  MG  wltb  RAtS 
Dowar  auppljr 

PC-002  port,  markar  baaaoa  imlttar 
70  MCO 

1  PC-IOS  iaatra.  laadlag  ayatoai 
I  0CP-710C  bigb  altitada  radio  aStimatar 
I  OCP-ISO  baadi-ialklaa  1-0  MC  batt. 

AN/CPC-7  V^H>.  baadi-talbiaa  111 
MC 

PC-m  iraaamitiar 
PC-t2l  airport  higb  pwr.  gmlttar 
PC-040  aailttar  IM  ISO  MC  10  watt 
DAK  awtamatM  diractloB  tadar  mariat 
PAH-7  roa.  w/p.a.  14-100  KC  110  a. 


TO-  ll/AP  X*baad  alg.  gaa.  pwr.  4 

TO-  14/ AP  6-ba*ad  aig.  gaa.  4  pwr.  aitr. 
TO-  ll/AP  luimaiar 
TO-  tO/AP  altirnator  taat  aat 
TO-  2S/APN  tCR-TtOtaat  aot 
TO-  24/APP2  taat  aat 
TO-  t2/AP  TRC.l  taat  oaaOlator 
TO-  IS/AP  puwar  taat  matar 
TO-  S4/AP  aortabia  ayaabroaaapa 
TO-  ll/AP  A-baad  alg<  pwr.  A 

(raq.  mtr. 

TO-  10/ AP  X-baad  pwr.  niir.  bail.  apor. 
TO-  41/ AP  X-baad  alg.  gaa.  pwr.  fraq. 

TO-  14/  AP  L-baad  aloitad  liaa 
TO-  lO/APN  altimatar  taat  aat 
TO-  01/AP  S'baad  aabo  boK 
TO-  02/AP  X-baad  aabo  bog 
TO-  07/AP  ARNO  I.L.0.  taat  aat 
T..,./er 

TO-  00/ AP  Foltaga  dividar 
TO-  OO/AP  puUa  voltaga  dividar 
T0-102/AP  MMialoa  raaga  aallbrator 
TO-lll/AP  S-baad  wava  matar 
T0-114/AP  APIS  radar  taat  aat 
TO-llO/AP  O-baad  praaialoa  pwr.  mW. 
TO-127.U  Iraq,  maur  100-710  MC. 
T|-140/UP  |CM  apaatrum  aaalraar 
TO-ilO/UP  O-baad  alg-  0*a*  pwr.  fraq. 

TO-170/APN0  *.L.O.  laid  taat  aat 
T0-i04/AP  aaba  bat  4  attaauator 
Ti-220/AP  pw.  mtr.  100  1000  MC  ta 
1  KW  aaab 

TO-Mt/UP  aryotal  dlada  taat  aat 
1-100  radio  aompaaa  taat  aat 

I- SOO  taak  radio  taat  aat 
CW-OO/APM  O-baad  Iraq,  matar 
PC-221  Fraq.  mtr.  mod.  4  aamad. 

II- lt  ARC-l/8CRltS  tamp,  taat  aat 
IC-SO  OCR-ISt  taat  aat 


/  FACTORY  EXCESS— 6TANDAR0  BRANDS 

V  T*V  rocu8  ood  d<*tlMtloii  colli,  tuhm,  wire,  phono, 
tumtoblM  AOd  niotori,  tronarormoni,  pockKit.  eto., 
ATOlUble  In  production  qiiAntiUvd. 

FUSES— LIttolfuM  AikdJWiMmAn . . .. .  .SlS.OOM/no 
CERAMICONS— Neorly  oil  voIuah,  In  hollow,  nnlld 

ond  dlpc  typci . SW.OOM/uo 

ELECTROLYTICS — IlHol  con  ond  poper  tubulori. 
Tens  of  thouMtndi.  Stondonl  bronda.  low. 

MICA  Md  PAPER  BYPASS  CONDENSERS. 

OApAOltlM. 

VARIABLE  CONDENSERS-  TKF  and  HuperheC 
YrIMMERS  ond  PADDERS  “Mica  comprMoion'* 

**alr  vartablc'^typea.  Larc^  quantltieo.  _ 

RESISTORS— 1/1-  and' 1/3  W..  uxilniuUtcd  Mr- 
bon.  Moot  ralucb  .  .  .  BPFX'IAL,  SS.OOM.  Min. 
lalo,  l.ltl.  loiulatod  BMlitort  ilao  M  gfoefc. 


•  *XSC**  5-watt  Audio  AmpliSero,  oftlUble  In 
nirrent  production,  aect  icnerAl -purpose  needi. 

•  "CSC**  low-rnltatn  and  luwvy  current  Solon- 
ium-roctiSor  Powtr  Supplies  are  tut  eeonomlcil 
fiource  of  current  for  teottni  ond  oerrldnc  12-  ond 

SI  V.  I>'C  equipment  < Aircraft  dynamotori,  etc.). 

CdfWop  oOoofo  upon  roTuotf  on  pour  IMtnkmd. 
WE  MANUFACTURE  TO  YOUR  SAMPLE  AND 
SPECIFICATIONS 


groaad  radar 


FAMOUS  MAKE 
PANEL  METERS 

2"  tq.,  any  range  milliametcr 
Ac.  veltmicter  r.f.  ammeter. 
Large  selection  available. 

12’*  iA. 

WHILf  THtY  LASTIt 


SPECIAL 

GIVE  AWAY  OFFER 
EIMAC  TYPE  lOOrH 
TUBES 

3  for  MS'® 

NEW  ....  GUARANTEED 


ONE  MILLION 

TUBES  TUBES 

In  Stock  At  Low  Pricof 
Receiving,  Tran$mitting, 
Special  Purpose,  Cathode 
Roy,  Klystrons,  Magnetrons, 
Crystal  Diodes.  New, 
Standard  Brandt,  Guorontced 


COMPONENTS 

SUPPLY  CO. 

teiSWrshegtmSt., 
HBoBtMW  BEekman  3-8717 


EXPORTERS  •  GOVERNMENT  AGENCIES  •  LABORATORIES  •  SCHOOLSII 

Consult  us.  Come  to  the  source.  Warehouses  of  our  own  stock.  We  will  buy,  tell  or  swop  iu  any 
quantity.  Space  limits  complete  listings.  Write  for  eur  catalog. 

RADIO  HAM  SHACK,  INC. 

C4*lo:  "HomtlMKk  N.  Y." 

370  Groonwich  St.  New  York  13,  N.  Y.  CAnol  6-8446-7-S-9 


Septembtr,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


with  niter  Baa*  and  Cablai,  6  or  IS  VDC  tnnot: 
output  SOO  Vix:  IM  MA....NKW:  UrK>; 

tn.te 


BLOWERS 

Volt  M  ejela  BLOWKS 
(Dtotond)  •  awrox.  100  CFM 
Dta  SU'  tntaka:  r  outM. 

Quiet  runnlnc  Ifotor  tiae: 

SVO'xSli'i  NEW  —  not  Oor't 

■u^ua  aO  OK 

Order  Na  1C9S0  #O.Ta 

DUAL  BLOWER— Same  aa  RN*ni  aSim.  aaeapt 

^  Mower  iieemblr  In  each  elda  of  motor.  Order 

No.  10880  .  813.00 

COMPACT  TYPE— 108  CFM.  motor  bulH  L^de 
equlrrel  caw.  4-M*  Intake;  3-%'  x  r  DU  CompleU 
Mie:  4-14*  W.  x  0-H'  H  x  8-1*'  D.  Order  No. 

FLANOE  TYPE— 140  CFM.  S-H'  Inuka:  S-1**  DU 
Oimplete  Hm:  8-1*'  W  x  7-1*' H  X  0-H'  D.  Order 

No.  1('807  .  813.05 

^ANGE  Twin— STS  CFM.  4-1*'  Intake:  S-l*'  x  S' 
DU  ComMeu  iIm.  ll-H'  W  x  0-%'  B  x  8-1/10' 
D.  No.  S^O . 821.05 


COAXIAL  CABLES: 

R6-8/U  (SPECIAL)  51.8  ohma  Sama  ilia  aa  BO- 
»AJ.  Prloea:  1  to  100  fL  •  80  per  IL— 100  to  800 
ft.  •  71*0  per  ft.— SOO  to  1000  ft.  •  TO  par  ft. 
—1000  ft.  rolls  0  8144  par  ft. 

Ra-S4/U— 71  ohme.  145  ft.  lenpth . 818.80 


PE-103  DYNAMOTOR 


TRANSFORMERS— 100V.  60  Cycla  Pri. 

8  VOLT  CT-28A— 10.000  T.  Ina  OPEN  ITBASIE- 

8*  X  S'  x  4  . 87.98 

Sec.  Two  IS  Y.  4  A.  Wlnd- 
Inpa— Mrea  IS  V.  8  A  or 

S4  V.  4  A . 85.8$ 

See.  S4  Volt  1*  Amp.  ..81.88 
See.  S4  Volt  1  Amp.  ...8l.tS 
See.  S4  Volt  *  Amp.  ...8S.95 
See.  6-S4  or  SO  VolU 
8  Amp . 8S.9$ 


DYNAMOTORSi 


■  MOTORS: 

24  VOLT  DC  1/10  H  P 

SS08  RPM  RaearelPla  Malar. 

SIm:  5-1*'  X  8-1*'.  Shaft 
Maa:  1'  x  1*'.  Emanea  8188- 

041S  —  Price . 85.8* 

GEAR  HEAD  for  abore  motor. 
BaU  Baarlns  Oaatad  ShalL  10 
to  1  raduetloa  Prtaa:  88.80 
COMBINATION:  Motorand Re¬ 
duction  Clear  . 810.80 

M  VAC  OPEN  FRAMB-M  RPM  DottUa  Bhaft  Back 
Gear  Motor  with  Dlairnaia  Clutch.  Shaft  Mae;  1-1*’ 

X  anr . Prtoa:  88.08 

24  VAC  OPEN  FRAME— 8  RPM  Back  Gear  Motor. 

Shaft  liaa:  H'  x  8/18' . Prloa:  88.88 

24  VDC  REVER8IBLE— <008  RPM  with  Mainatle 
Brake.  Flanoe  Mount  SpUna  Bhaft — Mae:  H'  x  8/18'. 
Motor;  4’  L.  x  S-l*'  DIa  GE  Motor  nU 

S5BAS5AISSA  .  Prloa:  88.88 

24  VOC  AIRWAY  MOTOR— Modal  #1-888.  Ap¬ 
prox.  5000  HPM.  Motor  Maa:  8-1*'  a  l-V-  ">^71 

alaa:  1*'  x  1*' . Pnea:  84.88 

28  VOLT  88  CYCLE— 80  RPM  Sriiebranoua  Cramaf 

Motor  #1147.  Shaft  Maa:  1'  x  1*' . 81.88 

118  VOC  1/78  HP.  ISM  RPM.  Motor  Mae;  4'  x 
S-1*'.  Shaft  Mac:  1' X  8/18'.  Redmond  #157.  .84.M 
8  VDC  1/28  HP.  4800  RPM.  Motor  Maa:  S'  x  r. 
Shaft  Maa:  H'  x  1*'.  Redmond  #E-S<..Priea;  84.88 
12  VDC  1/38  HP.  4808  RPM.  Motor  Mae:  S'  X  S-l*'- 
Shaft  Mae:  1'  x  8/ir.  Daloo  #5047580 . S^M 

24  VDC  RIVERSIILI 

MOTOR— 3.7  RPM.  48  lb. 

Torque  Motor  Slaa:  8-1*'  a 
4-1/3S'  a  3-5/18'.  Shaft  Mae: 

Sizin'  X  5/18'.  Alao  operataa 
84  VAC.  PhUoo  No.  441- 

1008  .  88.84 

27.8  VDC— 8000  RPM.  1.8  oa. 

In.  Shaft  Blae:  1-1*4  ,  u«, 

Motor  SIm:  S-1*'  x  1-H'.  No. 

27VDC— 1-10  HP->-SS00  Rl'M.  Shaft  flUa:  H'  a  M'- 
Motor  SIm:  4'  a  8-1*'.  Air  Aaeoo.  No.  EE-TSS 

S8.88 

80  VDC— 1/50  HP— 3000  RPM.  Shaft  Slae:  8*'  x  1*'. 

Motor  SIm;  5'  x  r.  U.E.  No.  5  PNS8HA10. .88/88 
28.5  VDC-I/S5  HP— 8800  RPM.  Shaft  SIm;  1-H' 
X  4'.  Motor  81m:  4-1*'  x  8-H'.  Electrolux  No. 
18878  .  8S.M 


rnmmfm 


TRANSMITTERS 


ADDRESS  DEPT  E 


All  Ptiaaa  Are  F.O.B..  Lima.  Ohia 


FAIR  RADIO  SALES 


132  SOUTH  MAIN  ST 

LIMA,  OHIO 


•ImImv  twAIA* 


133  W.  CHiaCO  AVL 


NtW  AMD  MORE 
COMRRCHENSIVE 


RELAY  SALES 


CATALOG 


NOW  READY 


fcswr•  lo  Bwssf 
your  copy 


Hf^V  and  VOUnC 

THf  I  M  t  Lt  CT  HO  M  I  C  S  | 

811  BoyUton  St.,  Boston  16,  Mass.  CO  7-4700  ■ 

425 


Oin.  4,  CNIUSO  22.  lU. 
ELECTR0NK3  — SRpfMiber.  1953 


PULSE  TRANSFORMER 

©Tube  base  plug  in  type  y 

Haro  ora  pracUion  mada,  high  quoUtr  com-  ij 
poet  puUa  tronilomara  wound  on  hyparsll  1 1 
corns.  Thsy  ora  built  la  octal  baknllta  tuba  v 
boaaa  osd  can  ba  adaptsd  to  many  uast.  \ 
Thsy  ora  eompislaly  Impragnolsd  and  asalsd. 

SUGGESTED  USES 

■R — Blocking  OnciUator.  MultlTibrotor  and 

Scopo  CIrcuila.  I  [T 

# — WboroTor  Aeeuroto  TIaaing  and  Triggor-  SI  |  i  r 
TYPE  UX  7350  *»«  »»•.  nocoaaory.  #1  .  '  ^ 

r..u.  --  rauv  w — UnoacoUod  In  drcuil  applications  tor  gon-  ^  i  !  !  i 

„  *  orating  low  powor  ond  low  woltago  puUos.  -  m  I 

Max.  DC  Raa.  Ohait  — Con  I,,  usad  in  circuits  ulilisiiM  rapatition  f  |  i  i, 

I  A  8=1  4.821)  ratas  irom  0  to  woll  ovor  I  MC  and  puls#  I  ■  !  1 

2  A  7=4.8421)  widths  ranging  from  AS  Mlcrosacond  up.  I  |  . 

3  4  4«2.387t) 

8  4  8=2.lMi) 


Frica  $4.50  •ach  Immediate  Delivery 


TT - 

n 

!  1  r-| 

!  '  fi 

j  “ 

‘-‘I  1 

PI*  ' 

IF 

1  1  I--I 

1  - 

.La _ 

OB|/Vf»M  .ff  UTl  ••Hatt  .M,MI  ... 

OCI/VniM.  .M  19V/VTUA  .  .Sf  |7>A. 

OOS/VWIM.  .•»;«KS4 . 41  t7C 

imii....  ...  7.M  llKM/1441  1.71  til... 

1B14 . •.M71 . 

19M .  2.7S  VU111  .  l.Mt2J  .. 

1P21 .  4.M  12tA  W.C.  ».H«}2A.. 

2A40 . 1.2AI121A  W.t.  2.M  tS4 

2€21 . Siri2JA  7.M9II... 

2C2<  .21  ri27A  .  .  17.Mfl7. 

2CSfA . 12.M  2U/VT4C.  . .  .illllA.. 

2C41 .  7.212119  2.M1M1.. 

2C42 .  7.M  2MTH . 21.M  IMI 

2C4C .  7.M.M4TI.  .  7.7111M.. 

2CI1  .  1.21  CIMAC  1M7 

2021W .  2.21  M7A. .  1.211111.. 

2C24 .  S. II  IMA . 1.M1111.. 

2C11 .  1.11  llAA  W.C.  .  .  1.M<1111  . 

2122 .  ..1.71111A..  1.M1124.. 

2JS1  .  22.M  me .  l.M  1121 

2111 . 22.M  127A . 1.11,1121.. 

2114 . 22.M  CIMAC  1121.. 

2141 .  17.M!I14A .  1.M1144.. 

2114  47.M417A . I.M.IMl.. 

21122 . 11.M  471A .  2.M:i17« 

2K21 .  27.MM7AX.  1.211721 

2K4i  12I.M  111  1.717111 

2X2/171  .41  WL-Ut/ltl  12.M  MU 

lAn . 7.U  717A .  }.M  MllA 

1C21 . l.M  USA .  4.M1MM 

1C21 .  l.M  711C..  -  - - 

ten .  4.N  711C . 

1C24/240. .  .  1.71  717A  .  . 

lC4ft . l.M  721A  . 

ion  .  l.M  721AC 

IDPIA .  l.M  M1A/VT12. 

1C21 .  l.M  til..  . 

ten  l.M  114 

iMn  . .  .  4.M  mo  . 

ICn . 11.M  117. 

70^7 . l.M  141 

ion  7.M  IM 

Abeve  U  only  partial  liitini 


17.M<1M1  . 

.21  COVCTAL 

1.21  OlODCl 

2.21  1N21  . . 1 

l.M  1M210  ....  i 

1.20  1M210  1 

.M  tM21 .  7 

1.71 


lljeisco  Corporation 


MARITIME  INTERNATIONAL  COMPANY 

11  STATE  STREET  NEW  YORK  4.  N.  Y. 

Cable  Addrett:  Foxcroit  Felaplione:  DIgby  4-3192 

Your  Roliobl*  Source  oi  Supply  For 

SPICIM  PURPOSE  &  TRANSMinilVG  TUBES 

TUm  Month's  Special: 

2J39  Raytheon  Magnatron  $4.95  ea. 


MILITARY  ELECTRONIC 
SPARE  PARTS  A  COMPONENTS 

In  itock  far — 

ART.I3.  ARN.7,  BC-MS.  8CR.2S( 
SCR.S22.  8CR-274-N.  MN-28. 

Writ,  far  Circular  naw,  na  eharsa. 
NORMAN  ELECTRONIC  SALES 
1138  8.  8taU  8t.  Cfileasa  U.  III. 

Phana  DAnuha  8-4478 


If  there  is 

Aiythiii  yeu  wait . . . 

I  that  othar  raadan  of 

I  tkU  paper  can  supply 

or  — 

SometbinK  you  don’t  want 

that  other  roadars  can 
uia,  advartlta  it  in  the 

SEARCHUGHT  SECTION 


25,000  VOLT 
1  MFD 

CAPACITORS 

$50.00 

western  engineers 

ELK  GROVE,  CALIFORNIA 


GLASS  TUBING 

PYREX  •  NONEX  •  URANIUM 
RULBS  B  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIRT 

HOUDE  SUPPLY  COMPANY 

PHONE  KEVPORT  7-I2SS 
M.  R.  #1  Bex  B«X  Kaypert,  N.  J. 


SEARCHLIGHT  SECTION 


OUTSTANDING  VALUES 
IN  JAN  TYPE  TUBES 

Your  best  source  of  supply  for  special 
purpose  oad  receiving  type  tubes 


Prompt  ANSWERS 

to  business  problems  .  ,  . 


Miscellaneous  business  problems 

ore  doily  being  solved  quickly  and 
easily  by  the  use  of  the  Searchlight 
(classified  advertising)  Section  of  this 
and  other  McGraw-Hill  publications. 

When  you  wont  additional  employees, 
wont  to  buy  or  sell  used  or  surplus  new 
equipment,  want  odditional  products  to 
manufacture,  seek  additional  copitol,  or 
have  other  business  wants  —  advertise 
them  in  the  Searchlight  Section  for  quick, 
profitable  results 

American  Machinist 
Aviation  Week 
Business  Week 
But  Transportation 
Chemical  Engineering 
Chamical  Week 
Coal  Age 

Construction  Methods  A 
Equipment 

Electrical  Construction  A 
Mointononce 
Electrical  Morchondising 
Electrical  World 
Electronics 

Eng.  A  Mining  Journal 
E.  A  M.  J.  Markets 
Engineering  News-Record 
Factory  Mgt.  A  Maintenance  < 
Fleet  Owner 
Food  Engineering 
Nucleonics 
Power 

Product  Engineering 
Textile  World 
Welding  Engineer 

Classified  Advertising  Division 

McGraw-Hill  Publishing  Co. 

330  W.  42nd  St.,  New  York  City  36,  N.  Y. 


TVPE  EB,  6B,  HB 

RESISTORS? 

TYPE  JU,  JIU 

POTENTIOMETERS? 


SPECIAL  PRICES  ON  athar  tyaa.  ATTRAC¬ 
TIVE  PRICES  ON  RECEIVING  TYPE  TUBES. 
RATEO  rirmi  SENO  P.O.  F.O.B.  N.V.C. 


ALLIED  ELECTRONIC  SALES 

74  Certlondt  Street  New  Yerfc  7.  N.  Y. 
BARCLAY  7-$$3*—S»40 


September,  I ?53  —  ELECTRONICS 


WE'RE  LOADED  WITH  THEM! 


Absolutely  the  LOWEST  prices! 

Immediate  Delivery! 
Write  or  call  Resisco  NOW! 


Corp.  167  Washington  Street 
Dept.  9E  Boston  8,  Massachusetts 


RADIO  SHACK 


1  mfd 
(5)  15,0001 
OIL 

CONDENSER 

$38.75 


FREE!  8  PAGE  FLYER 
OF  OFF  PRICE  VALUES 
WRITE  TODAY! 


EASTERN  TELEPHONE  COMPANY 

323  VANDCRBILT  AVENUE 
BROOKLYN  5  N  Y  MA  2-3753 


SEARCHLIGHT  SECTION 


B.7  PULL 
OUT  LIGHT 

(Cockpit  Lamp) 

I $2.25  eoch 

For  Aircraft, 
■•Ota,  Cart  mm4 
Work»hapc.qivai 
wllita  W'Roa 
Uabt.  Uoltpalb 
•at  t  feat  fraoi 
lalf-rawliia  rooL 
Any 

kAounfjr  Aav'* 

wTirir’Yaiall 

Bakalita  com  S 

K  31/4  X  41/4. 


SPECIAL  OFFER 


RHEOSTAT  —  SO  Wmttt  12S  ohm  W/Knob 

CAPACITOR  SPECIALS 

Cat.  «22F-3tl  1  MFD.  100  V  DC.  .IS  40. 

Hathtuha  ST  CP-S2  Caa« 

Cot.  #2SF-154  1  MFD.  SOO  V  DC.  .45  eo. 

ChannelaOtl  Filled 

Cot.  #TJU-10010  1  MFD.  1.000  V  DC 

Ceramic-Screw  Term.  .Meo. 

Cat.  S21F-443  S  MFD.  120  V  AC  or  444 

V  DC . 1.16  ao. 

Cat.  #28F.382  14  MFD.  400  V  DC.t.SSea. 
W/Bracketa — Ceramic-Screw  Term. 


OC3/VI-IOS 

O03/Vt-I}0 

IA3 

IA3CT 

1432 

1124 

1127 

II32/S23A 

IN2I 

IN27 

tN23 

IN37 

1723 

1*4 

IT4 

2A3  . 

2Ari 

2323 

3C33/IX233 

7C40 

3E37 

3J3I 

3J31A 

7J73 

7J77 

2i34 

7J50 

3JSS 

3X7 

7X7A 

3A4 

317,  1741 
3C73 

3C74./74C 

3071 

3D4  174* 

3t7l 

3777 

3C7I 

3J7I7 

4177  EIS4 

4l7S.El4Cr 


774A 

7744 

77SA 

774A 

401 

403 

404 
MI 
M7 
410 
III 

113 

114 
•  13 
114 
134 
1304 
•37 
•37A 
131  . 
•44A 
•77A 


TUBES!  TUBES!  TUBES! 


El  CM 

El  C4A 

4J34 

4J37 

3471 

3071 

3777 

3177 

4AC7 

3AC7 

4AJ3 

4AJ4 

4440 

6C4 

4C4C 

4H« 

4X7  . 

4SC7 

4$H7GT 

4SH7 

7C4/I703A 

7E3.  1701 

7E4 

lOY 

I7A4 

I7CS 

l7i3CT 

17377 

1 7$J70T 

I4H7 

14  J7  . 


OK-34 
OK  40 
OK  41 
7IA 
OK. 77 

(K.77/CI7.77 

70-40  . 

tOOTH 

VI.  1 03 

IIIA 

VT.I77 

V4  130 

7II/VT-4C 

777A 

3741 

El-307  3 

304TH 

30411 

01-3I4A 

330A  . 

334A 

3711 

3aiA 

344A 

WI-4I7A 

01  434A 

01-444A 

444A 

CK-30IX 

337A/II37 

Ot  403 

Wl-4334 

27-433 

703A 

704A.  S 

704AY 

707A  . 

77IA  . 

773A4 


MOTOR  SPECIALS 


DIEHL.  PIIX)T  MOTOR  aS0241T  24  V 

DC  14.000  RPM . $1.16  < 

BODINE  #NSHO-12  27  V  DC  OoTernor 
Controlled  Conatant  Spaad  2400  RPM 

l/30th  HP . 6.M  I 

HITCHES  —  BOOSTER  MOTOR  24  V 

DC  Reveralble  . 8.6#  < 

SEL8VNH  2J1G1  . 7.60. 

2J1F2 . 7JMi 

RELAYS  —  SWITCHES  —  8WITCHETTES 
BLOWERS  —  ALL  TYPES  —  IN  STOCK 

All  Marchandlta  GoarantiMl  Now. 
Owch  With  ill  On  Yoar  Protont  and 
Fatar#  Raqulramantt 

Exeau  Invantartai  Purehaiad 


♦0771 

•34 

♦37  . 

CK-IOIf 

1414 

1414 

1474  . 

1473  . 

I4I4 

I4S3/4SC7 

1144 

7031 

•003 

M70 

♦001 

♦007 

♦002 

♦004 

♦004  . 


RECTOR  2-4137 


TELEPHONE 
EQUIPMENTS!  PARTS 


BRAND  NiW— FULLY  GUARANTilD 


Original  Weston  Boxot 


Weston  301 


0-20  Microomps  DC 

ROUND  FLUSH  MOUNT  lAKELITI 
FOR  TEST  SET  TS«2...Ne.  K*  «4«0 


Spot  Dollvory — "AN"  Inspoclod  A  Appro  e«d 


MANUFACTURERS  QUANTITY  AVAILABLE 


ELEC  I  oON  (CS  — •  Saptambar,  1953 


RADIO  DEVELOPMENT  &  SALES  CO. 

323  ATLANTIC  AVE,-UliTlRS  O*88-BKlTN  I, N  T 


SEARCHLIGHT  SECTION 


TUBE  COST  DATA 
you've  always  wantedi 


Tube  Specials,  New.  Boxed 

3BPIA .  3.00  1826  O  . 

9GP7 . t.00  8011  e . . . 

15B . 49  812  0 . 3 

1148  . 49  804  a  12 

2J40  . 16.00  931  0 . 5 

98B  .  3.95  1826  0 . .  1 


MARINE  TRANSMITTERS 


TCS  ndioui«t)hoiw  1.8  to  11  Me  for  morlno  or 
moUle  UM.  Opmtee  from  IlVDC.  Cemplete  with 

•II  lorworte*.  ExcrlMit  coodltiao . MM.OO 

TBA  1  KW  ProfroalonAllT  coOTortrd  for  110/120 
60  cr  operatloo  uxl  moduUtcd.  Write  for  compMe 

deecrlptlon . 83500.00 

00' I  A  SO-I  Rader  Fully  recoDdltlaned,  like  new 
oreneas  packed  . 82750.00 


Large  Inventory  On  Plugs  &  Connectors 
Kits  Available  For 

9CR274N  — ABC5  -w  PL— fLP— Or  PLO 

8f B269  —  R5AB.N7  |  ' 

8CB522  —  542  \ 

80375  —  8C191  I  All  Tjrpm  AiallaUe 

ABT-IS  — ABC-3  ^ 


HIGH  VOLTAGE  CONDENSERS 


Dynamotor  Bargains  Used  Operating 

DYIO  . 10.00  I  PE94  . 2.0< 

DM53  .  3.50  '  DAIA . 3M 

DM28  .  4.00  PK103  . 22.X 

DM33  .  2.00  I  BD-(  )83  . 2.X 

PE86  .  1.00  I  PE218  . 8.x 


HIGH  CURRENT  MICA  CONDENSERS 

Cwromlc  cased,  Songamo  type  G1  or  similar 
Mte  wvoc  Ama  9  s 

.•4 .  1  KV  »  T.ie 

.es .  i.i  Hv  tt  ii.se 

.es .  i.t  HV  44  li.se 

.SI  .  s  HV  n  (see  He)  is.se 

.eeeis .  e  KV  s  ii.se 

.eeeis  .  s  hv  i  <  i4.se 

.sees  .  e  HV  s  S4.ee 

Tirpe  G>2  or  similar 

.sell .  s  HV  s  i7.se 

.esi  .  7  HV  IS  ts.ee 

.eeei  . -  ..  le  hv  is.se 

.eeeis . le  hv  t  is.se 

.eeei .  le  hv  s  ie.se 

.sees  .  IS  HV  e  ie.se 

.eees7  .  le  hv  s  it.se 

.eeess  .  is  hv  s  is.se 

Type  G>3  or  Similar 

.es  .  1  HV  se  4s.ee 

.ees  .  s.s  HV  is  4s.ee 

.eeeis .  le  hv  s  is.ee 

.sell .  le  HV  IS  is.ee 


Equipment  Values — 

Prices  On  Request.  (Immed.  Del.) 

ABC  1-10-20  50  Channels  APN  9— Complete 
ABC  3 — Complete  MN  31 — Complete 

T8-35 — Tent  tkiulpment  HCB  522 — Complete 

AP«  3  Complete  BC-375 — Complete 

BC  191  New  BC348 — Cheeked  mit 


Mott  comprehensive  ond  accurate  purchas¬ 
ing  and  coti-onaiytis  tool  in  tube  hlsteryi 

Product  of  over  2  years’  research. 
Covers  every  tube  type  and  crystal 
manufacture  in  U.y. — from  tiniest 
crystal  to  largest  transmitting  tube 
— including . . . 

Amperes  *  BenMc  •  Chatham  •  Cetron 
Ou  Mont  •  Elmac  >  Federal  *  General  Electric 
Hyiren  *  Indutire  *  Lewis  A  Kaufman 
Mochletl  •  National  •  Notional  Union 
North  American  Philips  •  Philco  •  Raytheon 
RCA  •  Sperry  *  Sylvonia  •  Taylor  •  Tung- 
Sel  •  United  *  Western  Electric  •  Westingheuse 
Telit  iiti  prices  and  your  current  costs  for 
ever  4,000  tube  typesl  Kept  up-to-date 
by  State  Labs’  famous  Weekly  Mar¬ 
ket  Guides  mailed  free  to  all  owners 
of  the  Tube  Buyers’  Guide.  In  loose- 
leaf  form,  alphabetically  and  nu¬ 
merically  indexed  for  quick,  easy 
reference. 

PRAISED  BY  INDUSTRY  LEADERS 

Stiyi  V'.  L.  Ur^uhtirl, 

Urfk- 
enr  of  Amtn- 
ietdint  iltclrenU 
r«8r  txporltrs 
"Without  doubt  your 
new  1953  U.8.  Elec- 
Ironic  Tube  Buyers’ 
contains  the  moat 
exteniive  tube  coat  in. 

ever  to  hit 
the  tube  nuirketa  of  this 
country.  invaluable 
to  me  —  wouldn’t  be 
without  It  for  B  day." 


Cempists  lareattry  ef  Parts  Fir  AR/ARC3  lad  8CR71SC 


TRANSFORMERS 


1217  SUMMIT  AVENUE 

ret — UN-3-7916  Union  City,  New  Jersey 


UXS4SSA  iv/iA/il.seevwMa . 

uxtsssa  sv'i.re/irwvnMS  . 

uxei*7c  s.i>'4.7ai  iv/iai  s.sv/.sa  usevnies.. 
uxe4*sa  esaev/.es<a  . . 

ux»»S  *tsMv{!Mlsa/iKvAsesi  ev/uiA/iTse 

uxTmV  kaev.Msa/  SMv/.tMAi'  sv/sai 'ivKiki 

ovmvKMS  .  •••« 

UXRtt7A  UtV%/.BlAi  G.SV/l.fA 

l.lV'R./T.GA/imvmil*  . . 

UXTTSaA  4BMV/M2AI  2.iV/tA/llMA  VKMf . 

WK42^KR  trawgf^rinGr.  Art  4KV  IMit  ••• 

%•€  IRMv  ^  tCA  .  .  . 

WVdT^n  AmIm  Trmnt*mrm*r . 

USt447  TrlMvr  Tp0ntt0rm0r  -fABV  —  4AV  (Aul«« 

i0**r«ln0)  . . 

UX7397  SUcfclnt  TrantUrfMr . 


STORAGE 

BATTERY 


PULSE  NETWORKS 


NTS— 3 Vi  X  1*/4  ■  2" 

Six  Pole  DT  Allied  Relay . 

Sigma  4F  8000  Ohm  Coil  .... 
Sigma  SR  Dual  100  Ohm  Coil 

4  Pole  Double  Throw  . 

1  Pole  Double  Throw 


PIONEER  TORQUE  UNITS 


Msee-I-A  Caatelni  CHS  met*,  A  AVSIO  aut*- 
gvft  0*ar  rati*,  fwatar  ta  aliaH  12ltl.  Oaar 
ratia  ahatt  t*  taN*«>M»  AutMvn  !§•!. . . . . .  ■ 

1}«A«.1.A  Bam#  a*  aAav*  aacapt  Oaar  rati*  th^H 
ta  talla«r>M»  aMtaaf n  Mil  .. 

imi'l'A  tarn*  M  IMMwl'A  aaaaat  hm  toaa 
iNaiintlnR  aavar  far  matar  O  ••art . 

IMTT-lwA  PUfiaar  Amallfl^r. . 


SELSYN  SYNCHROS 

8  CT— 5  8CT— 5  DG  . S4S.M 

8  F  *  8  G  . 848.W 

TIMING  MOTORS 

TELECHRON  SYNCHRONOUS— TYPE  B-S 
220  Volt  60  Cycle  I  RPM  _  . 

24  Volt  AC  6  RPM  IIS  Volt  60  Cydel  RPM 

220  Volt  W  Cycle  I  RPM . 83.M  M. 

HAVOON  SYNCHRO  MOTORS  110  VAC_ 

8.S  Watt— JA  RPM  . g.75 

2.2  Watt— 1/120  RPM  . . .82.45 

BODINE  MOTOR  TYPE  KCI-22 

IIS  VAC  18.5  RPM  TaroM  32.S  NEW . 812.50 

IIS  VAC  10  RPM  Tareue  32.t  NEW . {12.80 

115  VAC  8.3  RPM  Taroee  85  NEW . 812.80 

Bedlae  Meter  IIS  V  1/78  HP,  ISOS  RPM  Ty»e 

NYC.I2  NEW  . 818.50 

EQUIPMENT 

SIfnal  Generator  I.IMA . 8165.00 

SCR  522  (BC  KI-A-BC  S2SA)  Lite  New  w/alt 

Tuhee  Each  . ,875.00 

Bendix  Aircraft  Radio  Tranemittlat  Eeulement. 
Modal  ATO.  NEW 

TRANSFORMERS 

Power  A  Filament,  Freed — Style  O 

500  V  CT  120  MA  _ 

See.  0.  SV  8  Amp  A  SV  3  Ante  . 82-0  each 

UG  CONNECTORS 

00  s/u  . 

UG  3S2/U  . jlO-5; 

METER 

Weetlnfhnute  Vettmeter,  NA-3S.  Style  BX-4S4*0-I. 
0-150  V.A.C..  3r  Round  . 87.05  Ea^ 


fw  fOM  esftyVSi  e09POIf/ 


MV  4Mcv! . 

MV  4Me»..... . . .  ••i'V- 

MV  4Mcv  0*f»arat**  alfnal  ta 

asNalttlar  1M77>1*A  . . . 

ar  Ow  aawcalB  tltnal  trawi  ainpNm 
liar  #lMn-l>A . 


N*#«;  Thii  Tube  Buyei’B*  Guide  It  necetsarily 
restricted  to  Purchaainir  AicenU.  Manufac¬ 
turers.  Industrials.  Government  Airencies. 
Distributors.  Ex|)orters.  Please  dll  out  the 
coupon  ia  fall  and  attach  to  your  letterhead 


DYNAMOTORS 


STATE  LABS,  INC.  oopt.  i-* 

649  Rraadway,  Naw  York  12,  N.  Y. 
Sond  mo  your  FREE  1933  U.S.  Elocironic 
Tub#  Ruyori’  Guido. 


COMPANY  NAME. 


405  lOtb  St.,  Oakland,  Calif 

PboiM  TWinoaks  3-7411 


LEONARD  GREENE 


TtUphona  Supplio. 

KE8’i  Checked  out  .  118.75 
BD  72  Switchboard.  39.50 

Handsat.  Utod  Good 

T8-  9 . S4.50 

TC-IO  . 7.50 

BD  67  Switchboard.  25.00 
PB  73  Swilcbboerd. .  2.50 

TS-IS  .  5.50 

1  T8-19  . 3.50 

Control  Box#. 

BC — 451— New  ...  1.25 
BC— 602— Good  . . .  1.75 
BC — 434— Good  ...  3.50 
C4— ABN  7  Uood...l5.(W 

1  Jock  Boxos 

1  BC  1366  . 25 

BC  629  .  1.00 

BC  639  . 1.00 

1  BC  631  .  1.00 

September,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


Crystal  Diodes 
Standard  Brands  Only 


EMELTONE  ELECTRONICS  CO 

71  West  Broadway  -  New  York  7,  N.  Y. 

.  SPECIAL  PURPOSE  TUBES  . 


rnone 

REctor  2-1696 


Receiving  Tubes 
Klystrons,  Magnetrons 


'■V’**-  ••••«»  I  .  !.»•  I  till .  1W.W  I  . 

.  1.TI  I  !■» .  T.M  I  MU  .  I  " 

ittno 


OAS*vi^...  s.st 
oat  ....  .M 

OOS-VOM...  .H 


PRICES  SUBJECT  TO  CHANGE 


.  •f.MiPM . 

A  ALL  ITEMS  SUBJECT  TO  PRIOR  SALS 


im . 

•TM . 

ITM . 

ITtt . 

STM . 

BTM . 

S7t4 . 

ms . 

mi . 

M14 . 

salt . 


ATT:  EXPORTER 

•»eelnl  prim  Inr 
•ventIMee. 

SlTnMtH  Tuin' 


WRITI,  WIRI  OR  PHOMI 


TELEPHONE 

RELAYS 


L*r|«  M»ek  •f 
CLARE.  TYPES  CORE 
COOKE.  AUTOMATIC— ELECTRIC 

ALL  TYPES  ft  COILS  and  PILE-UPS 
flmd  V$  Ytmr  Bpen.  It  Ow  Qttt 

CLARE  TYPE  C  STANDARD  SIIE 
SENSITIVE  TEUEPNONE  RELAYS 
Call  CMtaati  WIN  CtaM  at  PHm 

iUdSWahma  lA  4  MA  U-Maa. 

2)  tMSahma  1C  2  MA  LSIaa. 

UMaMna  IR-IC  S.S  MA  2.naa. 

UWahma  2A  4  MA  LStaa. 

SSdSaNma  4A  4  MA  Lttaa. 

tSMahma  lA-lB  4  MA  LMaa. 

tStSahma  lA  IMA  I.2taa. 

CLARE  TYPE  O  HALF  SIZE 
SENSITIVE  TELEPHONE  RELAYS 
Call  Cantacta  WRI  Claaa  at  Priaa 

ItlMaNma  2A  S  MA  $2.Maa. 

HNaNmt  lA  4  MA  2.ASaa. 

UMahait  2R-1C  t  MA  2.1Saa. 

4H«alMnt  1C  4  MA  2.Maa. 

MWahma  1C  4  MA  2.tSaa. 

4tMalMnn  lA  IMA  l-SSaa. 

IMtaNma  (Nana)  ACTUATOR  LJSaa. 

All  .bo.*  RaUr*  iM.  ba  OMd  for  eoatlaaoa.  daly 
aparathia  aa  IIOV.  D.C. 

OTHER  TYPE  C  TELEPHONE  RELAYS 
UlMSalMns  lA-lC  24ar4tV.  S2.Staa. 

2)  4tSalim*  lA  12  ar  24V.  l.Uaa. 

CONTACT  SYMBOLS 

A^Norm.  Opao  B=NonB.  Cloned  C=8.P.D.T. 


G.E.  Ralayt  *rR27tl-RI0«P3«  Coll— 10.000  ohmn 
i'otitaeti*  lA.  Ill  OperatM  on  0  MA....PrlM  $1.00 
SItnal  Wbaalacli  Relajn  aKSDOOS  Coll— 1.000  ohnu 
ContaFtn-IA.  IR.  1C  <)prr.  at  0  Ma  Priea— 12.7$  aa. 
Laach  Ralayt  Type  lOlS  BN-IIP.  Coll— 24V.  42.1 
ohms.  Contaeta — D.P.8.T.  Norm,  closed.  Rated 

at  10  Amps  . Prloa— $1.50  aa. 

FIVE  Prano  CR-27$I  B.E.  Plat  In  Ralaya. 
1)  C-I03CS5  2200  ohma  SPirT  4.5  ALA. ...$4.00  aa. 
21  C-I04K2S  TOO  ohnu  RPDT  0  UA . $3.00  aa. 


CLARE  TYPE  A  Tel.  Ralay.  Coll— 55  Volta  AC 
60  cy.  Contana — SPDT  13  form  C)  Priea— $3.50  aa. 


Clara  SK-5032  (Harmatleally  Sealed)  Plna-ln 
Ralayt.  CHI— 30  ohmt  0  tolh  Contaeta— D POT. 

Priea— $4.00  aa. 


TYPE  H  TRANSMITTING  MICA  CONOENSERS 
1)  .on  MFO  2StO«.  DCW  lASaa. 


Chase 


Eloctronic  Suooly  Co. 
222  Fulton  St. 
Now  York  7.  N.  Y. 
Oloby  L20SS 
HOIIIt  4.S013 


F  AMERIC 


137  Hamilton  St.,  New  Haven  11,  Conn.  Phone:  Spruce  7-2513 
New  York  Phone:  LCxington  2-6254 


IN  STOCK  fOft  IMMEDIATE  DELIVERY 

SIGMA  4F  8000  OHM  RELAYS 

All  New,  Contract  Termination  Material— Production  Quantities  Available 

Special  Low  Price — 3  for  $10.25 — 10  for  $32.50 — 100  for  $300.00 
Super-Sentitive  BK-35  Type  Relays,  10,000  ohm  at  ’/a  ma,  SPDT  $4.95 

HERE  IS  ANOTHER  GOOD  NUMBER 

Type  DYR>6011,  Dual  .1  mfd  600  VDC,  3  Side  Terminals  Bathtub  Capacitor 
100,000  Clean  New  Units  Available — Priced  at  \lV\i  for  Quick  Sale 

Nota;  at  thla  priea  yau  ean  uta  tbaai  aa  la.  Ha  bath  tactlana  tatathar  far  aapraa.  .2$  atid  aoaaalty  ar  naa 
aa  tinila  .1  aifd  naif. 

FOR  FAST,  INTELLIGENT,  FRIENDLY  SERVICE  ON  ELECTRONIC  ITEMS  “CALL  ON  ESSOO" 

ELECTRONIC  SPECIALTY  SUPPLY  CO. 

St  WALKER  STREET  NEW  YORK  CITY  13,  N.  Y.  TEL.  WALKER  S-t1t7 


T47A/ART-13  TRANSMITTERS 
•C-610-E  TRANSMITTERS 
BC-312,  BC-342,  BC-34B  RECVRS. 
BC-221  &  LM  FREQUENCY  METERS 

ALLTRONICS 

BOX  It.  BOSTON  I.  NABBACHUBITTB 
Rlahaiaad  2-MI$.  LVaa  S-3IM 


SEE  OUR  AD  S. 

•  Parta  A  Equipment 

•  ArapUiieri  &  Power 
Buppllee  (stand¬ 
ard  and  to-order) 

COMPONENTS  SUPPLY  CO 


THE  AAARK  OF 
WHOLESALE 
ECONOMY 


RADIP  TUBES 

Typ«  Our  Prku  Typ«  Our  Price  , 

OZ4A .  $.59  ;  6AG5 . 68  ' 


New  Lew  Prices 


1R5  ... 

1S4.... 

1T4.... 

1A5GT 

1B3GT. 

1U$... 

1X8... 

5T4. . . . 

5U4G 

6Ae7.. 

6AC7.. 


Typo 

6AG5  . . . 

Our  Price  , 
.68  ■ 

JJSOT . 

Our  Prka 
.54 

Typo 

18SR7. . . . 

Our  Price  1 
.69 

1  6AL5 . 

.49 

6K8G . 

.80 

18S07.... 

.56 

1  6A05  ... 

.50 

6SG7 . 

.60 

35Z4GT.. 

.59 

1  6AX4GT.. 

.90 

6SK7  Mat.  . 

.58  ' 

35Z5GT.. 

.40 

6B8G . 

.70 

6SH7 . 

.60 

50L6GT. . . 

.50  ; 

668 . 

.75 

6SK7GT  .. 

.55  i 

48 . 

.60  1 

6BE6 . 

.58 

6SN7GT... 

.60 

8E88 . 

1.90  ! 

66Q6GT.. 

1.00 

6SS7 . 

.80 

5CP1...  . 

5.00 

6C6 . 

.59 

6X5GT . 

.50 

1  5BP1 . 

4.00 

6H6  Mot. . 

.54 

707 . 

.60 

!  100TH  .. 

6.00 

6J5  Met. . . 

.50 

18AU7.... 

.65 

357 A . 

7.00 

6J5GT.... 

.40 

18SK7  Met. 

.50 

1  803 . 

8.50 

Our  Price 
3.00 


PulMilninfl  Ae*nt>  NOTI'  oil 
MIoTmuif)  ordor:  TrenimittiHg 
todey  for  doMilcd  prict  list. 


tubes  ore  New.  Stondord  Ironds,  racked  in  originol  cortons.  Immediote  dtlivcry.  Terms  25%  with  order,  balance  C.O.D. 
tubes  $25.00,  Receiving  tubes— 50  per  type,  or  multiples  of  50.  Discounts  on  large  orders.  State  quatity.  Coll  or  write 


We  ere  wa/fd>wlde  tuppihrs  to  Air  Hoot,  Gevemmeirt  Agencies  and  (be  Radio  indestries 


METROPOLITAN  OVERSEAS  SUPPLY  CORPORATION 

1133  Broadwoy  N*w  York  10,  N.  Y.  Chelsea  3-1105 


IMMEDIATE 

DELIVERY 

NEW  —  AN/APR4  —  USED 

RECEIVERS 

With  following  TUNING  UNITS 
in  stock— TN16-17-1 8-54 

Write  for  prices 


COILS 

RF-IF  Sub-assemblies 
Froduction  &  Special  Test  Fquipment 
AN /APR-4  Receivers  It  Ports 

JERRELL  ELECTRONIC,  INC. 

1970  Neva  Or.  Doyton  4,  Ohio 

ORegon  13S1 


FOR  SALE 

RESISTANCE  BAHERY  CHARGER 

240  VOLTS  — DC  ‘ 

12  VOLT  OUTPUT.  AUTOMATIC 

F8  8S74  Electronice 
130  W.  42  St.  New  York  36.  N.  T. 


WANTED 

(Additional  Wanted  Advertletng  on  the  oppoelte  page) 


APS3  componcnls 

TS184/APS13 

BCI306 

TS251 

PE237 

EES  Telephones 

BC433C 

BC314 

MG1S3 

BC342 

BC1033 

SCR7I4  (BC1137) 

APS13 

Dynamotor  DM28 

SCR269F  &  G 

DY9 

APR2 

BC376 

SCRS25 

RA52 

SCR  508  crystal 

CRT3 

350  ft.  RG  54U 

MPIO 

cable 

LP21LM 

TSIO 

BC1277 

TSI6 

BCI287 

TS59 

IE19A 

rs«9 

MN26C-LB-Y 

TS  lOO/AP 

RAIODA-DB 

TSI27 

MR9B 

TSI59/TPX 

AN/CPN3 

We  buy  any  electronic 
material  at  top  prices! 

Writ#  for  our  now  1953  Catalog! 


Shipments  FOB  warehouse.  20%  Deposit 
on  orders.  Minimum  order  S5.00.  Illinois 
residents,  odd  regular  soles  tax  to  remit¬ 
tance.  Prices  sebiect  to  change  witbeui  eetice. 


R  W  ELECTRONICS 

Dipt  EL  1712  14  S  Michiqon  Avc. 
Chicago  1 6,  Ml. 

f’HONf  MArrison  7  9374 


!  !  WANTED  !  ! 


m  ORDER  TO  80PPLY  GOVERNMENT  AND 
INDOSTRIAL  REQUIREMENTS,  WE  ARE 
PAYmC  TOP  DOUAR  FOR  AU  TYPES  OF 
RADIO  AND  ELECrrSONIC  SURPLUS.  WE 
SPECIAUZE  IN  TEST  EQUIPMENT  AND 
COMPLETE  RADIOS,  SUCH  AS: 

APA,  APN.  APO,  APR.  APS.  APT.  ARB. 
ARC,  ARN.  ART.  ATA.  SC,  DY,  L  IE.  LM, 
MG,  PE.  PU,  SCR,  TCS,  TN,  TS,  ond  many 
others. 

WE  ESPECIAUY  NEED;  APAIO,  APNI, 
APR4.  AP84,  ARCl,  ARC3,  AST13.  ATC. 
BC221,  RC342.  BC34B,  BCBll.  BC7ai,  DY12, 
DY17,  1100,  LMIO  to  LMlt,  MG149F.  MGUSH, 
PU14.  RS/ARN7.  R5A/ARN7,  SCR71IC, 
Teas,  TNie,  TN17,  TNlt,  TNll.  TN54.  T83, 
TS13/AP,  TS33,  T83S.  TS45,  TS75,  T87S, 
T8108.  T8147/UP.  T814t/UP,  T8173.  T8174, 
TS1T5,  T82S0,  TS231,  T8323,  (ICT.  IF.  IG. 
SCT.  SDG.  SF.  5G.  SDG.  SG  lUV.  10  o.p.a. 
Saleyne).  and  all  typoe  oi  Hewlotl  Poekord, 
(Soneral  Radio  Co.,  Meosuromants  Carp.. 
Boontoa  Radio,  Farrle,  Load*  4  Northrup, 
and  olhor  tost  oqutpment. 

Plooso  elato  accurato  deecripUon,  condi¬ 
tion,  and  your  lowost  prico.  Dcplaiii  modi- 
iieation,  it  any.  Wo  pay  troiqht  diargoe. 

PURCHASING  AGENTS,  ENGINEERS,  EX¬ 
PORTERS,  INDU8TRUL  BUYERS.  DEALERS. 
AND  INDIVIDUALS,  Ploote  eond  ae  yeni 
Toquiremonto. 


NtW  CATALOG  NOW 
AVAILABLE. 

PHOTOCON  SALES 

417  N.  Foothill  Blvd.  SYcomoro  3-4131 
Posodono  S,  CoHtornla  RYon  1.47S1 


WILL  BUY 

AU  ABT-lS/tyw  T-47A  3200.00;  ART-lSAjpe 
T-4r,  31S0.00:  BC-S4S  uninodUled  365.00.  BC-S4S 
modlflad  650.00;  APN-0  $300.00;  ARC  S  eomplete 
WOO.OO:  RTT  Receivers  3300.00;  ARC-t  3300.00; 
BC-31t  300.00;  BC-S42  360.00. 

Ship  via  Express  C.O.D..  subject  to  Irupeetloo  te; 

H.  FINNEGAN 

49  Washington  Ava.  Uttio  Forry,  N.  J. 


WANTED 

ART-13,  ATC  DY-17.  APR-4,  AFR-S,  AFN-4, 
AFN-9.  ARC-1,  ARC-3,  RTA-IB,  BC-312, 
BC-342,  BC-I4t,  GRC,  TDQ,  TS  S  I  Test 
Equipment,  Manuals.  Will  trade  for  new  bom 
Equipment. 

ARROW  APPLIANCE  CO. 

Sou  19  Boetoa,  1,  Moss. 

Richmond  2-091  b;  Lynn  S-SlOO 


B  WANTED  im 

High  Voltage 
OIL  CONDENSERS 

4  mfd.  10,000  volts  or  higher 
ratings  and  voltogos. 

—THE  OVERBROOK  COMPANY 

H  Ovorbrook,  Mossochusotts 


KtQUmtD 

Ono  now  or  neod  In  good  condition 
SA  or  SA-2  Radar  aittanna  array. 
Ploaao  tend  quotation  to  Dopartmont  el 
Tolocommunicotione  ond  Air  Traitie  Coo- 
troL  Eanaalwoq  3.  The  Hoquo,  Ho&otlando. 


WE  BUY 

All  Ifindt  of  surplut  •l•ctrontc 
•  quipment  ond  components. 

ELECTRONICRAFT,  Inc. 

Milburn  St.  Bronxville  8,  N.Y. 

BRonKville  2-0044 


Large  Stock  of  Eleetrcole  Material! 
Send  Kor  I'atalog 


SEARCHLIGHT  SECTION 


IN  DETROIT  IT'S  AARON 


FOR  SALi 

BSITIkN  A.I.A.  MASK  IV  KAOAR— 1(0  la  220 
MC— M  Mta  eaaigwag  a(  tha  Mlaarlag ; 
l(  MaOalatan  Tm  t(  Raf.  Na.  IOOB/404 
<1  Reaahtan  Tyaa  R-IOTS  Raf.  Na.  IOOB/403 
40— TraaaaimaraTiraa  R.3I74  Raf.  Na.  ieDB/40t 
4»-B«ritaliaa  M  Raf.  Na.  IOFB/232 

40— Aataaaaa  Tm  I  Raf.  Na.  I0SB/7M 
40— Paaal  Cantral.  Tyga  IV,  12/24  V 
4(  tagtaa  0<i«aa  ANaraatara,  Tna  R  Raf.  Na. 
(U/I27I.  (00  W..  axalUtian  24  VOC  1300  ta 
2(00  ewiaa. 

RIaa— laaatlaa  kaxaa.  aiaaata.  aanaaetara,  haaaa 
w/alla 

Alaa  tha  fallaarlag  taat  aaaiaawat  far  aaaia: 
3— Biaaal  Baaaratara.  Tyga  27  Raf.  Na.  IOBB/12 

3—  Waaa-Matara.  Tvaa  W-I2M  Raf.  Na.  IOT/7( 

4—  Taat  Bata.  Tyaa  »  Raf.  Na.  ll6/B/(3 
79$— Brltlah  Tabaa  (Saaraa) 


FOR  SALE 

XA.2  (ARQ-7)  R.F.  HEAD  avt  af  Paaiaratia 
Swaaa  Racalyar— 2  baada:  l(-77  MC— 0  gca. 

FOR  SALE 

ATI.A/APB.4  AIRBORNE  RADAR— 00  aatta 


FOR  SALE 

WE8TINGH0U8E  MOTOR-GENERATOR  —  A.C. 
Mater  Tyga  FS— I  ha,  34(0  rgai.  (0  eyela,  3 
abate,  coat,  daty — D.C.  Gaaaratar— Tyaa  FK.  .3 
KW.  34(0  raai.  2(0  VOC.  2  aaiN  aatgat— 20 
ualti 

FOR  SALE 

TYPE  G-l  SIGNAL  ASSEMBLY  OXYGEN  PRES¬ 
SURE — (Aircraft)  laada  by  Q.E.— 4,000  act. 


FOR  SALE 

CS-I2I.A  O  F.  UNIT— 2  ta  20  MC  la  (  baada— 
20  aalta  baaiad  la  a  waadan  ahaat  CH-II4-A 
each  aaH  aaaaiati  af: 

BC-OSI-A  Oteillaaeaaa 
BC-97S-A  Radia  Racaiaer 
PN.2I-A  Caatral  Paaal,  baa  12  VOC  ta  110 
VAC  lavartar 


FOR  SALE 

FRIEZ-WINO  VELOCITY  INDICATING  SYS¬ 
TEM — Magaata  Baaaratar  Tyaa— Traaaaiittar 
Cat,  Na.  1200-A  22  aea. 


FOR  SALE 

I— CABINET  RACK  FM-S2— caataiaa: 

BD-II2  Paaal — 2  variact  aad  tiaiar 
Mater  Rack— 2  OCaia.  I  ACV 
BC-((C  Oaelllatcaaa  BC-((2  Racalyar 

BC  ((4  Oaclllaacaaa  PE-H2  Pewar  Ualt 

FOR  SALE 

VOICE  FREQUENCY  HYBRID— TA-31  (XC-I)/U 
— iifaal  Carat..  U.  S.  Araiy  Caat  Na.  W-2g-0S3- 
SC-ISSO-CCGSA-4S— II  aaa. 

FOR  SALE 

EDISON  TEMPERATURE  INDICATOR- 24— 2S- 
VDC— I20*C— Na.  PI0S-CI27— A— FSSC— Na. 
IS— l_2SI(— Plat  I20*C— Whaattaaa  Brldfc 
laat — Baaaltlva  Raaittlva  Tyaa  Elaaiaat — 110  aaa. 

FOR  SALE 

lO— PERFORMANCE  TEST  FIXTURES  —  Stack 
«(R)  W-OE-2S7-T— far  ata  la  taatiag  Oalca 
Raaiy  ragalatara  aad  Ecllata  Suacrebargar  rai- 
alatara 

ALL  MERCHAN0I8E  SUBJECT  TO  PRIOR  SALE 

I  WrHu-Wkm-Phona  Mr.  Oam  Moroaco, 


ARROW  )  FOP 


FOLLOW 


AARON  ELECTRONIC  SALES 

6025  MT.  ELLIOTT  Walnui-1-9188  Detroit  11,  Mich. 


Amplidynes  and  Selsyns 

GE  ModaU  SAM4SDB15,  SAM73AB5S,  3AM- 
73AB9,  SAM73ABS2,  or  aQulTalant  trpaa. 
Input  110/220V  SO  Crclas:  Output  250V  DC 
at  .SA. 

Synchro  Transmitters 

C7824S  and  CS940S-2.  Trpa  M. 

Advlaa  prica.  condition  and  quantitY  avoil- 
abla, 

Alao  naad  othor  typoa  oi  STnehroa,  auto- 
lyna.  Control  Motora  and  Electronic  Com- 
ponanta. 

^t$e. 

SO  /#Ne.  SodiW  tS.  OtOuA. 


POWER  TUBES 
REBUILT 

UNIVERSAL  VACUUM  TUBE  CORF. 

1S7  Alexaaidar  Ave.,  Yankan  2,  N.  Y. 


ULTRA  SENSITIVE 

RELAYS— SIGMA  4F  $4.50 
KURMAN  BK-35  4.25 

11.000  abat  call  0.4  Ma.,  SPOT  ad|. 

DYNAMOTORS— New 
6  V.  input,  180V/225  Ma.  9.50 
6  V.  input,  350V/ 150  Mo.  9.50 

JAN— C— 25  CAPACITORS 

avallabla,  CP(3.  (4.  ((.  70 


Gyro  Electronics  Co.  WOrth  6-0859 

32S  Cenal  Street,  New  York,  N.  Y. 


4  PDT 
RELAY 

26.5  VDC  midgst  * 

425  ohm  $2.95  ^ 

4 (oca  fraaia  alee  ha;—  ^ 
tBO  cbm  (4  St.iS.  It 

nic  70  ohm  (4  St.tS.  DPDT:  it  edr.  JtD  t»m  tt 
(1.03.  UPDT  t  cde.  18  okM  tl.tS.  KPHT  N  O. 
tombit  btnk  lOA  caat.  t.S  rdc  It  •km  tl.tl 
RELAY  3  PDT  24  vda  2(0  ahai  Clara  Tyaa  K.S  2.7( 

CONNECTOR  l(  ala  Aiaahaaal  *28-1(1 _  -SO 

8  BAND  CONVERTER  Navy  CO-AdABW...  SS.SO 
ISOLATION  XFORMER  3S  watta  IISv.  A  (.3  2.4( 
SYNCHRO  MOTOR  I  FS  ll(/M  V  400  ayelat  I4.t( 

MOTOR  400-1800  eye  IKv  EAD  J3IC .  (.(( 

SILVER  TRMR  ERIE  TS2a  l.(-7.  4-3B.  7-4S  .38 

LINK  MOBILE  XMTRS  »2(UFM  30-40  MC.  (9.(0 

TRANSISTOR  ar  (  ala  lubailal  laabat . I( 

BIRTCHER  CLAMPS  92fiA.  926B,  926C . 29 

1  Pat  I  aiag  w/iwiteb  audia  taaar .  1.39 

CHOKE  2H  70  aia.  100  abat  wit  (.(  ai . 29 

TOGGLE  twitch  aait  C.H.  *(280  . 23 

CONDENSERS  ta  tlcek;  bathtabe  fraai  .02  400v  ta 

2  aifd — 800y,  aarlibt  alia  ICP83  ayriaali.  YAB. 
ata)  Iroai  3x.l-6(N>v  ta  I  aifd  600v.  Larta  alia  traai 
.l-7300»  ta  I  aifd-2.000y.  Alta  ailca.  tllvar  ailea. 
caaiarattiaa  triaiaiart.  aaraatlei,  air  variablaa.  Oa- 
tallad  littlat  availabit. 


PL-144.  80-124.  PL-SS,  AN-3108- I0t-2t.  t3-IH. 
300-300  cycia  1400  watt/wlabla  frag,  alaetraala 
taaaratar,  220v  80  ey.  iaaut.  CML  *1400 
2*.  .002  Sllvar  Mlea— 3AQ  tuaaa— Switebaa— J  Pata 
All  Mtitrial  New.  Clem.  Oaeraalaad 
PartM  list  only.  Writs  for  BulltUn  I 


EMPIRE  ELECTRONICS  CO. 

409  Ave  1.  Brooklyn  30,  N  T  Cloverdole  7  741  1 


LAMP  MAKING  MACHINERY 

Used  Equipment  at  worth  while 
savings.  Exhausts,  Sealing  In.  Bas¬ 
ing,  Pumps,  Flaring,  Aging,  Etch¬ 
ing,  Mounting  Pliers,  Flashing, 
Spotters,  Lacquers,  many  others. 

What  are  your  Requirements? 

PURCHASING  AGENTS  EXCHANGE 

208  W.  23rd.  St.  N.  Y.  Wotkini  4-2612. 


MILITARY  ELECTRONICS 


VHF  CONTROL  TOWIR 

COMPLETE  TRANtMITTEB-SECEIVCII. 
FREQUENCY  NBTBBtMWER  tUPPLY, 
ALL  MOUNTED  ON  tTANDABD  RAC^ 
S  FT.  HIBH.  FREQUENCY  RANGE:  IM- 
IM  MC.  111/220  V.  to  CPS,  CIKE  NEW. 
GUARANTEED.  WRITE  FOR  COM¬ 
PLETE  LITERATURE . .^....P.U.R. 

TRANSMOTER 

TA-2J44 

IP  -  m  nigh  powrryd  oryatal  roe- 
II  iroHcl.  lung  nuwa  trananilt- 

■k  MM  irr.  KmiurtKy  range:  300-800 
■  .  ■  Ko  and  1  9  1.3  MC.  Mfht 
vparaia  chaanaU  are  prorld- 
ad.  New.  Sand  for  runiplete 
llierature  . ru.it. 


APH-4N>w,  APT-S 
Compleu  APT.4 
APH.(  Mark  I 

AP»-4Naw,  M|)4/) 
CoBipWu  MIX// 

APS4Naw.  Mnt*/ 
CcMnplata  IIC-184 


APT-I  APT-(  RC-tU 


APT-S  Rc-taa 

APT.4  HC-saa 

Mark  16  RT3VAPHI3 

MI>4/APX  T  9S/APT-( 

MUVAPH3  PP-IOVAPT-t 
Mntl/CPNS  MDSi/APQIl 
RC-l8iirP 


lM-300  MC.  8op> 
•raW  90  MC«  out* 
onr** 

t  lal  ooatroUad.  2* 
I  mHot  h—  two 
-  J  mmlm:  aad 

O-SOO  VDC.  Oparataa  fram  !!•  V.  400  oyo. 
Eaiily  oocivartad  to  1 10  V.  60  rye.  Com- 

SJSJ: .  $69.50 


Comglata  Line 

DaMonl  224-A  OaeUloaoopa  TSI3T/U 
1-77  Hickok  Tuba  Cbaekar  TSKI 
1-aOa  PM  Sicual  Oenwabir  TS-IU/UP 
RPC  ModM644MuHlaBaUr  TS-178/ARN 
Hewlett  Packard  SOO-C  T8-I73/IJR 
1-199  TS-U/APN  TS-174/IIR 

BC-63a  TS-3iA  TS17i/l)R 

BC-I2(S  TS-W/UPN  T8I8(/UP 

CWI40ABJ  TS37/mM  TSI84A/AP 


IB-S6  TH-lS  T 

1-95  TS34/AP  T 

1-96-A  TS-SS/AP  T 

I-IZ2  TS34/AP  T 

1130  A  TS.4(A  I 

l-IS«  APM-3  1 

1-liS  TS-S9/AP.N  II 

1-213  TS6I/AP 

1-222  TS89  II 

TS-JA/AP  TS92 

T3I0A/APN  T8I00/AP  I 

T812/AP  T8-I02  I 

TS-12  Spare  TSIll/CP  I 

Peru  Kit  TS-lia/AP  I 

TSI6/APN  TSI26  t 

TSI9/APO 

liKWLmh'-PACKARD  fZOS 


TS17i/l)R 

T8182/UP 

TSI84A/AP 

T8204/XP 

TS.2li 

TS251 

T832VUP 

I  146 

TS-268/II 

llountoa  Mad. 

79H  Sle.  Gaa. 
Ilouoton  Tr|)a 


inzrsif.fW 
LAI>  Ma.  Gaa 
I.AK-2 

LAVOIE  Praq 
M.tar:  304- 
600  Me. 


RECEIVERS — TRANSMITTERS 


AHC-I  PE-I2SAX  RTA/IH 

ARC'S  R-9/APN-4  SCR.4S2 

R'4/ARR.2  BC-793-l>  TA2J'24 

IO-6/APN-4  R-(7/ARN  R49/ARN 
MP-lOO  BC-71S-A-AM-C  H-I/ARR-I 
Bt:-64a  HC.699  RM-2( 

RM  26  SCR-2a4  »CR.(3d 

HCH-StO  .MN-26  Conipluta  InatalUtJoe 
SCH.S6I  Equip. 

Motorolu  Mudul  Fatr.2(0 

EE  09  phona  ampliSar 


GOVERNMENTS.  AIRLINES 
AND  IHOUSTRIAUt 
Sand  tar  FREE  Cotelefua  He. 
112  ter  complete  Hat  ot  Mlll- 
tory,  Induatrlel  end  Aylatlon 
Eloctrenicf.  Wl  HAVE  THE 
LARGEST  INVENTORY  OF 
SUCH  EQUIPMENT  IN  THE 
UNITED  STATES. 


ELECTRON teS  —  Septemher,  7953 


HIGH  VOLTAGE  CAPACITORS 

Cal.  Na.  MM.  WVOC  Priaa 

ZLXPM . IM .  IMV . 

2irMi .  2 . 4KV . 1AM 

32nn .  4 . 4KV . Sm 

PrD4W44 . 7 . 4KV . IS 

amt . 1 . iHv . UM 

un . 4 . iKV . UM 

14r2 .  7 . IKV . Sm 

unu . 1.1  . IKV . UM 

A7I4I  . .  2bM _ IKV . UM 

TKMuA . 2.. . IKV . »M 

Mrsu .  2i.a _ 7.IKV....  UM 

7121  . 2>14....  7.IKV....  UM 

14rill .  At  . 7.IKV....  f|M 

CC2ia  _ 2«I4 _ IKV  ....  ttM 

1DA2I-U4....  M . UKV  ...  TW 

um . la . lAKv....  AN 

InartaM . 1.1 . MKV  ...  UM 

-  I . UKV _ U4M 

•a . UKV _  f.tf 

.W . t2.IKV...  UM 

M . UKV _ U.M 

1 . UKV....  MM 

1 . UKV. ...  UM 

1.1 . UKV....  UM 

M . UKV....  9m 

M . UKV _ UM 

.U . UKV....  »M 

M . UKV _ 9m 

M . UKV  ...  MM 

AS . UKV _ UM 

1.1 . UKV _ UM 

M . UKV _ IfM 

.1 . UKV _ UM 

.1 . UKV _ UM 

.1  . UKV _ UM 

.71 . UKV....  nM 

lA . UKV _ NM 

lA . UKV _ NM 

1.S  . UKV  . .  .12AN 

AM _ MKV _ UM 

21.US...  MKV _ UM 

A2S . MKV  ...  irM 

A  . MKV _ NM 

AS . MKV  ...  NM 


2Mn... 

uru... 

UFSl... 

lawliill 

AS7M 

M2M441 

unu.. 
urti .. 
MF127. . 

unu.. 

14FS7... 


VARIABLE  TRANSFORMERS 


Vail*  Oalaul  V.-Amp*  KVA  Filn 
US  I^S  lA  A4  SU.2S 
US  AlU  7.S  AM  U.M 

*US  AlU  7.S  ASS  U.M 

lU  AUS  U.I  2.S  41.M 

•US  AUS  U.I  2.S  UM 

US  AlU  MA  4.S  U.M 

US  AUS  ISA  S.S  US.N 

US  AUS  UA  S4  UAM 

'  US  AU.S  4SA  S.2  7SM 

lUI/UI  A2M  UA  S.7  U.M 

mS/2M  ATN  UA  7A  MM 

•  Ito*  aafA  plu|.  Input  raaaptaci* 

f  u**A.  racanlHIanal  Ilka  naar  until 


ELECTRONIC  TUBES 

.M  IBSR.aa  IC.Ttl  SNSt.. 

a  l.M  Itu.  a .  Sf.M  IHU.. 

.  l.M  4|.tG  lN4l^a 

a  1.11  li42...1t.|«  INUA. 

1.1*  liM...  12.M  INM.. 

a  l.i«  IBIt...  12.M  irn... 

.fl  1»M.  a .  ll.M  lAPl  . 

.M  IDll...  |.n  lAriA. 

.  i.n  iNii  ..  i.it  ittii.a 

.  4.71  INllA..  l.ll  icn.a 

.  2.M  IMllB..  l.M  2C11  . 

.  I.it  1N22...  l.ni  1C24A. 

a  $.71  INIS...  l.tillCSS... 

,  9M  INlSA.a  l.St  1CS4.. 

a  1.71  1N2SB..  l.M  ICM.a 

a  It.M  INll...  ftalt  ICStA. 


SEARCHLIGHT  SECTION 


E  B^eOta  INDEX 


TW 


SEARCHUGHT 

SEPTEMBER,  1953 


This  index  is  published  os  •  convenience 
to  the  readers.  Care  is  token  N  make  it 
accurate  but  ELECTRONICS  assumes  no 
responsibility  for  errors  or  omissions. 


September,  1953  — EUCTRON  ICS 


EMPLOYMENT 

Positions  Vacant  . 

. 447-456 

.  447 

Employment  Services  . 

. .  447 

EQUIPMENT 
(Used  or  Surplus  New) 

. 457  494 

WANTED 

Equipment  . 

. 490,  491 

ADVERTISERS  INDEX 

Aaron  Elrctronica  Sales .  491 

Admiral  Corporation  .  450 

Allied  Electronics  Sales .  486 

Alitronics  .  489 

Arrow  Appliance  Co .  490 

Arrow  Sales,  Inc .  491 


Barry  Electronics  Corp .  469 

Bell  Telephone  laboratories  Inc .  450 

Bendix  Radio,  Div.  of  Bendix  Avia.  Corp..  454 

Blan  . 480 

Blonder-Tonxue  Laboratories  Inc .  452 

Boonton  Radio  Corp .  455 


Capehart  Farnsworth  Corp .  455 

C  &  H  Sales  Co .  457 

Cardwell  Mfg.  Corn.,  The  Allen  D . 456 

Carruthers  Inc.,  Clarence .  479 

Chase  Electronic  Supply  Co .  48V 

Communication  Devices  Co .  483 

Communications  Equipment  Co . 470,  471 

Components  Supply  Co . 480,  484,  489 

Connector  Corp.  of  America .  48v 

Convair  .  453 


Eastern  Telephone  Co .  487 

Edlie  Electronics  .  481 

Electro  Sales  Co.,  Inc . 491,  492,  493 

Electronic  Engineering  Co.  of  California...  447 

Electronicraft  Inc . 466 

Electronic  Specialty  Supply  Co .  48v 

Electronics,  Inc . 481,  490 

Emeltone  Electronics  Co .  489 

Emmons  Radio  Supply .  488 

Empire  Electronics  Co .  491 

Engineering  Associates  .  480 


Fair  Radio  Sales . . 

Finnegan,  H . 

Freed  Electronics  A  Controls  Corp. 


Gates  Electric  Co .  482 

Gem  Electronics  Co .  479 

General  Motors  Corp.,  A.  C.  Spark  I’liig 

Div .  448 

General  Precision  Laboratory  Inc .  454 

Goodyear  Aircraft  Corp .  449 

Green,  Leonard  .  488 

Greenwich  Sales  Co .  487 

Gyro  Electronics  Co .  491 


Tkoao  lhtlng$  roproMont  only  a  $mall  pottion  of  our  fromondouM  thctrcnic  Invontoriot. 

II  your  foquiromotits  or*  not  flstad,  wr'to  and  allow  us  to  quota  you  accordingly.  P'Icot 

sufe/oct  to  chongo  without  notlco.  forms;  Kotod  llrmt  not  10  dayt,  Non-roiod  35%  with  .  lit 

ardor  holotrco  COD.  fOB  Boston.  Minimum  ardor  $10.  Morchandlso  fully  Guorontood.  H^'^an  Laboratories’ Inc. 447 

Horlick  Co.,  Wm.  1 . 4'62,  463 


Industrial  Research  Laboratories .  454 

Instrument  Associates  .  464 


50  EASHRN  AVE.,  BOSTON  UyMASS.  CAPITOL  7-3456 


ferrell  Electronics  Inc. 
rSH  Sales  Co . 


490 

476 


SEARCHLIGHT  SECTION 


TO  THE 
ADVERTISERS 


SELSYNS— SYNCHROS 
Immediate  Delivery — Fully 
Guaranteed 

iCT  Trnif»riwr,  9i/S$V 

S44  Si 

IQ  o«fiWMWVus/itv'ii'^*.V/.'/.'  u!si 

IFM«t«r,  us  iiVM^ .  i4.Si 

INCT  Cutfl  Trafistormor,  ft  'SSV 

.  t4.li 

lOQ  OlffarwiHal  Qanaratar  fi/9fV 
ii^  i4.Si 

INQ  Qafiaratar*  US  3tV  .  !  *  M,Si 

IHDQ  Diffaranttal  Onaratar,  M/ 

.  S4.te 

UlMl  Cwi^vl  Trantfwmar,  IM/ 

UV  W~  S9.M 

IN  MMar.  UI/MV  M~ .  M.M 

ItrMetar,  1U/MV4M~ .  17.M 

IF  inni  Mfr.  m/»tv  «e>~. . .  is.n 
2J101  o—Tfr,  US  ycv  see  .  12.se 
2J1F1  0«Mral«r,  us  ST.SV4SC~..  S.Se 
uiri  a«Mratar.  S7.S/ST.SV  4W~. .  S.Se 
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SEARCHLIGHT  SECTION 
(Classified  Advertising) 

H.  E.  HUty,  Mgr. 


DtoM  Tye*  FJCSl'S  (MmI«  Plien  Natar). 
T«a  atotar  ulmHwaa  Se*  aeart.  pravteaa 
t«a  auteuta  aeual  ta  tha  alna  uttd  aaatna 
at  INa  anfular  ratar  etaeiacamanl.  In* 
ant  aaHaea  US  valta,  4M  arala  SSC.Maa. 
Mmi  Tyea  FK-41-1  aanM  aa  FiC.41-S 
aaaapt  It  anpallaa  maalmmn  atatar  wait* 
aea  at  23*  aalta  atth  US  valta  aaallae  ta 

ratar . SM.M  aa. 

DlaM  Typa  FJCtS-U . tSt.M 

RM  MINIATURE  MOTORS 
OCLCO  sesun.  27VOC.  iscmnfm  tu.te 


Kullaman  Iiutninunt  Corp. 


Lapirow  Bros  . 

I..ectronic  Resraroh  Laboratorirs . 

Legri  S  Co . 

Lrru  Labs  Inc . 

I.iberty  Electnmic.s.  Inf . 


aawani  avasar,  uv/wv  . 

SSr  Matar,  US/teV  tit  - . 

SM  Sanaratar.  US/SeV  4ei~ 

Stoa  OHtarandal  Oanaratar  ti/*ev 

4M~ 

KSSese  Cianaratar,  liS/MV  ttS 
Kueseu  Oanaratar,  US/MV  4M 
UAStaaa  Matar.  OJI.,  Ui.'SSV 

te-^  .  . 

2JSFn  C antral  Tranatarniat  US/ 
tSVM~  ..  . 

UOSC2  Matar,  US/IMV  Mi  . 

2JtHl  Oanaratar,  US/lMV  M  . 
USNAl  Oanaratar,  US/IHV  te 
2JtA4  Oanaratar,  lU/SMV  M~ 
USAS  MfSnrantlal  Oanaratar  M/MV 

M~ . 

2JDtJ2  Matar  US/StV  M~ . 

USLAl  Oanaratar  US/IMV  M  . 
2Jtsn  Oanaratar  lU/UV  M~ 

UDUSi^S  MM'ar*  Ut/ttvi  M  ~! ! ! 
SA  Oaanratar,  US  Valte  M  Cydaa. . 
sa  Oanaratar.  US  Valta  M  Cvalaa 
SCT  Cantral  Tranatamiar  N/SSV 

M~  . 

SNCT  Caniral  Tranalannar  te^StV 

se~  . 

to  DWtarantlal  Matar.  US/MV  M~ 
too  OttSarantlat  Oanaratar  M/MV 

M~ . 

SF  Matar.  Ut.MV  M~ . 

to  Oanaratar,  Ut/SOV  H'- . 


MacDonald,  W,  W . 

Maritime  International  Co . 

Maritime  Switchboard  Co . 

Maxson  Cotp^  W.  L. . 

McDonneli  Aircraft  Corp . 

Medical  ^Ivage  Co.,  Inc . 

Melpar,  Inc.  . 

Metropolitan  Overacaa  Supply  Corp. 
Metropolitan  Telephone  Supply  Co.. 

Mitgray  Electronics,  Inc . 

Mogull  Co.,  Inc.,  Alexander . 

Monmouth  Radio  Laboraturies . 


National  Cash  Register  Co.,  The... 
National  Scientific  Laboratories.  Inc. 

New  Vorlc  Electronics . 

Norman  Elexgronics  Sales . 


O’Dei  Electronics  Corp. .  . . 
O'Shea  Employment  System 
Overbrook  Co.,  The . 


Page  Engineers  . 

Phillips  .etroleum  Co. . 

Photocon  Sales  . 

Powell  Co.,  HaroM . 

Purchasing  Agents  Exchange  Inc. 


saw  isanaratar,  saa/va  vawa  va  . 
SCT  Cantral  Trawatarmar  M/ltV 

a~ . .  . 

SDta  MfSaranMal  eanaratsr  M/S«V 

M~ . 

SO  OatMratar,  Ut/NV  M~ . 

TO  Oanaratar,  Ut/MV  M~ . 

C44SM-t  Typa  ll-l,  Rapaatar,  UtV 

ettm'  Ti^'  YlU'  Rapaatar','  UtV 
CtST^i '  iMpiatir'  AC'  Syn'.'  USV 

CSMM'  mm  '  FJtS-il'  TrmmHtsr 

lUVN-^ .  . 

CSS4M-1  Typa  11-2  Rapsatar,  UtV 

CTTSIS  Tym  iii  RapMw  liSV  M-' 
Crasst  Transmittsr  AC  tyn.  UtV 

M~ . 

C7t24S  Mtfsrantlal  AC  tyn.  USV 

M~ . 

Cn2S4  Typa  XII  MflarantUI  UtV 

C7UU  Transmittsr  AC  tyn.  StV 

5t~  . 

C7MU  Transmittsr  AC  tyn.  UtV 

M~.  ... 

CTtltt  DIslil  M-S,  Racalvar  UtV 

M~ . .  . 

CraiM  DlaM  tS-t,  TransmMtar  UtV 

M~  . . 

C7tlM  Typa  XV  Transfarmar  USV 

CTtTtl  Transiit'lttw'AC  tyn.  USV 

tP~ . 

CTtUl  Typo  1*4  TransmHtar  UtV 

M~  . 

cults  Typa  ll-t  Rapsatar,  UtV 

FATT  .4S47  Admiralty  Transmittar 

USVM~.  .. 

FATT-SSU  Admirsity  Transmittsr 
UtV  M~ . 


Radalab  . 

Radio  Condenser  Co. . 

Radio  Corporation  of  America. 
Radio  Development  A  Sales  Co. 
Radio  &  Electronic  Surplus... 

Radio  Ham  Shack,  Inc . 

Radio  Shack  Corp . 

Radio  Surplus  Corp . 

Railway  Communications  Inc. . 

Red  Arrow  Sales  Co. . 

Relay  Sales  . 

Reliance  Merchandising  Cn. ... 
Resisco  Corp . 


Servo-Tek  Products  Co. . 

Southwest  Research  Institute . 

Southwestern  Industrial  Electronics  Co. 

Standard  Radio- Electrical  Products _ 

State  Labs  Inc . 

Stromberg-Cariaoa  Co . 

Sylvania  Electric  Products  Inc . 


BLOWERS 

W.E.  KtlMMLU.  FM  Mtr  w  r 
Impslls^  27.tVDC  lt,MWtFM..1 

ALUANCe  ttVDC  ItCFM . 

FAtCO  MOO  ttC,  UtVAC  Mcy  M 

CFM . 

RCOMOND  24VOC  l.tfA  47MRFM 

RIDMOND  iiiVAC  tMy  ttCFM  ! ! 
WEtTINONOUtE  TVFE  FL  UtV 

4Mcy  tTMRFM  UCFM . 

EAO.  UtV  4Mcy  UHCFM 
WEtTIROPOUtE  lUVDC  l/7tHF 
2UCFM 

AMERICAN  2MV  Mcy  1  INF  2tM 
CFM .  . 


•TAB' 


L'niversal  Geawral  Corp . 

Universal  Vacuum  Tube  Corp. 


Vectron,  Inc. 


Wells  Sales  Inc . 

Western  Engineers  .... 
Weston  Laboratories  Inc. 

Wilcox  Electric  Inc . 

Wilgreen  Indastrics  . . .  . 


50  lASTIRN  AVt.,  BtSTfiN  I3,MASS.  MPIWl  7.3‘ 


Zenith  Op4i<M  Ldb 
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That  s  A  Buy 


c*.At  Ai  5^0^  j 

1  t 

4  tf  *t$.99 

mt€r0Wm99  Amv 

•"ZV/O  RT»f  AP04  4f  I*.  r< 

•M  Tr  T*a« 

14-1700  MC.  ftPKClAL 

Choha  i«  Biraltbt  Flaaca  I  *H  •••  •.■■ 
X  •■fi4  Adaptor  UOll  %•  ^o 

PlaafO  Bporry  Lab  Dat«...  ll-Wl 
X  Band  Straight  Wa»a  OuMa  far/Ft 
AW/AFOlO  Modalator  Aaaawhly  Wa< 


DC  POWiR-SUPFLY 

0  la  llVOC/l  AMP 
VarfaMa  DC  aupplp— ‘tapi 
Itiv/M  ay  UaaMa  LAB 
aapply.  Slaaiaat  D  C.  plat- 
laa  battary  chartlna  niadal 
raXraad  iaaludaa  vUtaaa 


SDnA  . 
iDia  . 
loai.. 
itai.  .. 

4Clt 

tCLIBMD 

•cn/C4i 

•caa. 


.41  4067.  . . 

l.tlOONf . 

ll.H!40J7 
4.00  40  K76T.. 
14.M  40L7OT 
ll.l|  tONaOT  . . 

».M  (Sf  T 
!.»•  «»T7 
It.H  IVt  .  . . 

U.M  tVIOT 
II. 4«  (W40T.  .. 
}.•»  IIANI  .  • 

».n  llALt .  . 
1.4*  lIATi  . 
.-ft  11*TI 
>•1*  11«UC  . 

•J*  llAUI.  . 

M2  »«w«  . 

>■2*  i»X40T. 
-•li  llAXT  . . . 
f-H  11*  VT... 
»••}  11*11 ... 

2-2!  iia*T. . .. 

IIBI*  .. 
>•»;  l»rt  . .. 
-•*2  IIXMT  ... 
*-l*ll*VT  ... 
,•12  ii»*? 

*•22  ii**roT 
•TO  aiACT 

Ml  iHrioT : 
*•8  iifnoT 
.•nlHoi.  . 

*•8  ItlMl 


o.ti  lu . ia.4f 

lt.f7  014 .  a.07 

17.74  Ilf .  4.07 

4.00  414 .  1.10 

O.OOitaO . 04 

2.01410 .  11.40 

1.40  4206 . 12.44 

4.04  412 .  4.07 

14.44  4iaA .  0.44 

12.40  4atA . 10.44 

1.44  444 .  4.H 

1.40  417 .  1.44 

40.07  440  .  10.44 

42.00  404 .  4.00 

14.04  404  .  l.n 

2.40  400A .  1.40 

1.10  OTIA .  1.20 

1.20  417 .  1.40 

1.40  014 .  1.00 

1.40  017/CC14 .  . .  1.40 

1.70  CK1004 . 44  , 

1.40  CK1027  .  .  2.N  < 

1.70  4014 .  11.47  I 

1.44  UlT .  0.41  I 

1.20  4040  .  11.47  ' 

1.10  4041 .  7.42 

1.40  4041  .  .  .  11.47 

1.40  4044 .  11.47  I 

1.70  4040 .  11.47 

22.00  4041 .  2.14 

1.40  4044 .  1.70 

0.04  11X4017 . 140.00 

1.S0  4001 .  1.44 

l.M  4070  .  4.10 

1.10  CK4072 .  1.10 

.00  CK4074 .  1.40 

.00  4007  .....  4.40 

1.04  6X4702 .  1.40 

.00  6  X  4701 .  1.10 

2.10  4012 .  2.00 

I. 00  4014 .  1.04 

.00  4040 .  12.14 

.00  0020 .  1.24 

,  1.00 

,  l.oo;  xipl  OUdaa 

2.40  1N21A .  41.44 

INllB .  2.00 

1.40  1M22 .  1.24 

10.40  1N21 .  1.14 

12.00  1N21A .  2.00 

04.M  1N216 .  1.00 

117.00  1X24 .  4.00 

10.04  1X20  .  0.74 

4.74  1X27 .  1.44 

1.00  1X14 .  .04 

7.00  1X14A . 00 

11.40  1X14 .  1.4S 

4.00  1X14. .  1.41 

II. 00  IXISA .  1.20 

24.00  1X41 .  0.04 

.00  1X42 .  14.04 

40.44  1X41 .  1.71 

40.44  1X44  .  1.24 

20.40  1X44 .  1.44 

2.40  1X40  .  .40 

2.44  1X47 .  4.00 

11.04  1X40 . 44 

24.M  1X41 .  .44 

1.04  1X42 .  1.10 

1.44  1X44 . 00 

0.40  1X44A .  1.14 

21.07  1X44 .  1.10 

44.00  1X47 . 00 

70.04  1X40  .  1.10 

.44  1X40A .  1.14 


MCTIPlIlt  CHOKES 

.07 1  Hy  .0  Ohm 
.OllHy  .1  Ohm 


RELAY  SPECIAL 

•Ftr  Mtei  Bua  114YAC 

u»7?.viya*c'r.”-” 

ALLiEO...  .  00«|0ff«f44 
«P«0  IuVaC/IOA  CTO 
rpaaO  41.f0»  2  t«r  tl.OO 
OfpTAOrXBjl  YDO/lOA 
CTI...  •12.201 1  fpf  41.74 
BFXt  Ci^a  IKOOIA  OaUl 
C—tpau.  WKropaa  OU.  Naw 


21  ...  O.M  4610/646.. 

24 .  0.44  4021, 

20  .  2.44  4  021/0  X04 

27  ..  12.74  4120  ... 

12/412A  1.00  404QV 

14  .0.14  4040VW 

17  .  10.00  4X4 

10  .  20.04  4U46 . 

.41  .  .  .  40.H  4V46  . 

42  .  10.00  OAOS 

40 .  1.00  4A67 

41.  M.ff  4AH46 

40  .  ^|i.|0  OAMO  .  . 

40  lff.0|  0A14  .  . 

>00 . 0l.7i.SAX|.  .  . 

. fO.OOOAX4W.... 

A .  74.00  0AX4 . 

r .  .g  0AL76T  ..  . 

21  . U.fi  0AX4.  . 

2 .  In'4AQ4 

12A .  i.g  0AQ4W  . 

iJa  *""  8*S - 

•IJA . li.goAio  .  .  . 

“  i7:74oa?4  :: 

ia'.r.*  .  I;Sa«a.:;; 

►8. "  liS  oAuoot.'.! 

tfl .  1.40  OAUO.  ... 

i| .  1.40  0AV4OT... 

m .  1.40  OAWO  .... 

fgT.. .  27.00  4640 . 

lit .  27.00  4664.  .  • 

|4 . 

It . 100.g  4BD46T  .  .. 

117 .  12.70  4600.  .  - . 

IN .  11.74  4  6  04 

Ilf .  44.00  46F4 

42 .  107.00  46F4 

lOi .  24.24  46P7 

IN .  07.20  46  0  06 

100 .  21.24  4667. . 

Iff . 240.00  46  M0 . 

144 .  04.00  4610 . 

IN - 140.00  46X7.  .  .. 

Itt .  40.04  45L76f .. 

Ktf'.’!.'  10!44  46X7*' 

0|  .  10.44  46O06T  .  .. 

q^A6  u  H  oSVoQ  :: 

0|  .  20.00  4621  . 

41  .  240,00  4  6  60  ..  . 

4|  .  _ _  100.04  4  6  006  ..  . 

U  _  124.00  4  04, 

U  ....  144.00  641/46  21  . 

im .  120.00  4J4  ^  . 

CjT .  .40  4J46t . 

122.,  2.70  414 . 

l2l/llX21..  4.04  0X4A . 

m .  O.of  7L4 . 

IN .  4.M  4146  .  . 

IN .  1.70  4L46A 

IN .  7.00  0L46AV  . 

« . N.OO  OOA76T.  . 

IN, .  0.00  4067 

!i|/616  ..  1.44  40O76T 

jM. .  14.00  40F4  .  . 


iovi. 

246/1624 

246<M6T 


MICA  CONDENSERS 


IPP“  •  ^ 

•gumoT...  ij 

•S  vTOiA  t| 

•NvXlllJO....  oj 

‘Sf.cvia .  4.1 

IOiP6liO. .  40.1 

.77  FG172  20.1 

.21  21VVT46...  Ui 


J/\BOGR/\IV| 

.•.(  .  W  (’v  Of 

■  '.t  NKD 
[.  .  ■  -  '  ■  ••  I  VtM 


TUBES 


"TAi"  TiSTfO 
a  GUAtANTEED 
PRICES  SUBJECT  TO  CHANGE 
WRITE  FOR  COMPLETE  TUBE  LISTING 


FILAMENT  TRANS. 

(.lV/l*aiP  Tw.  lor .  ...  . »1-}J 

«rcV7.V*”AVifSS%fN“u  Kv.Ni 

6^1^  TRANSFORMERS 

I  *11  Hi  V  U  Cic  I.Mt  JX 

I  Hk  Erv?LT^«' s  K  Pt 

iv/i**  iiv/» 

tiBDraa  S4.40iT«o^or  .  ...411.40 

10MV6T/44M^  TOIVCT/OOMA.  OOOVCT/^A 
1X(V/IA.  t.tvdT/tA.  •  IVCTM*  C*D  HvTHi 
CAN  nS  USED  it  RATINO  EAYTHSpJL 
HYPSESIL  COEB . .-.ii; ;  ■  •  ■ 

•MV/IIMA,  IXI.iY/lA.  XCLBNT  ISJOY 
DRLKR  T*0  1X1  FILWN  DOS  ...... Jl.lt 

titVCY/USMA,  A  ilBYCT/llM*.  IXiYTlA 

IttVCV/lHMA.  iV/«*.  II  SV/i.tA . fl.M 

mvCY/IMRiA,  »V/t*  U.*V/*.tA,.  .  .  tS-M 
I  my/t.lBIA.  i.iiliK,  iVINI  BMSLD 

I  riLTBR  PARTS  Vm.m  .  »>.•• 

mVCY/llSMA,  IXt.iV/i*.  f  iV/lA 

'  PrU. . tl.ttiT..  I.t..  .  . 

TMVCY/tSSMA,  IXSIV/l.tA.  iV/lA.  iMl.tl.. 

Wi.4iu  ItOMA . . 

,  tSSVCT/lBtMA.  iV/1  t*.  •.lY/t*.  TSV/1* 

tA.SSi  J  ill. 
MSVCY/tSM*.  S.lY/4*  HSLD.  . .  J1.M 
41»VCY>»SBiA,  S.tV/1  iA.  WMNPDTS  S,  11, 
14.  lliVDC  A  111  A  110  VAC  a _  ti.AO 


"TABS"  NEW  TRANSFORMER  STOCK 

l.tVCY/U*  II.IKVINS  KurM  iS.S*t  1  Ik  US. 

mVCY/nSBIA,  iV/IA,  *.*VcT/lA . 

Tknrd.rM.  Ulmr . it.t*l  I  Iw  lit. 

‘  SSSVCY/IMBIA  ....  ll.tSl  I  iM  lltl 

12  t*r  004. 

4MV6T/144MA  4V/tA.  4.4V/4A.  0.1v7iA .  .N.4f 
120#V/20iMA  Kaayoa  412.041  0  UaiU  Ip  Sariaa. 
Ratad  4400YCT  0r»6IAt.  .  .  424.00 

FILTER  CHOKES 

fil2Hy/■0lfla/0XVipa .  2.21 

lOHy/TSiaa  ..  . .  2.N 

. . 

tOHr/llli>./C.A/B'SU .  l.tt 

IlHr/lOOa./IRTUM . 4.M 

IOHt/IMb.o.  llBit/4MB./ 

HKViat  S-li 

Il.tHT/lAm>/ITKViiiWR.rtliM.  ..  ..  «»-♦* 

T>a<l  1  Hr/tSomA  DSN . >1*1  1  i-*l 

fUr  I7tm.  ISO  Oki. . ILASl  1  ft  Lj! 

I  lOOm. ^rti.  ^.,.  .  .  . . .V  X. J[y 


INFRARED  SNOOPERSCOPE 

BBS  IN  BABM  YUBB 

T.k.  lUBmi. 
•*■^4.4  BmN*  K  si.. 

Wlll.mli.  MfM. —  BmMMIIo.  .. 

_  .  Crkt.  Traaofarmar.  MaatMara. 

Oaakata.  Raatetcra,  Cappaltara  aad  Diaarata 

lllV^oOay  . . ^4.0 

f 


1.44  IXIl/XU...  2.44 

2.40  1X44 . 44 

2.41  1X40 . M 

O.H  1X44 .  1.14 

2.  W  1X47 .  1.14 

2.70  1X00  . .  1.10 


ESICO  Soldaring  Irona  120V  AC/DC 

PIO.  YVPC  PBICB 

A.  M  WMiyK  TIp/IIH  Lay/ IB  Lb. - Lit 

A.  SC  W.tl/H  TI»/il^L.gAjS  Lb. . l.tl 

B.  IOC  W.tt/M  TiWll*  hmt/.t  Lb. .  l.tl 

B.  110  W.u/H  Ti./ll' L.(/.Tt  Lb. .  1.11 

tSICO  IMDUSYBIAL  IRONS  AC/OC 
Biiniiar  to  ARiariaap  Raaaty  i/paa  aa  akava 

6.  OlAOO/MW/H  Tip/P  Lp|/S,4aa . l.M 

6.  #10/Aai.  Baaaty  tlSO/lOOW/N  Tip. ..  4.20 
6.  dOO/A*.  Baaaty  4140/lOOW/U  TIP...  4.M 
O.  ItO/Am.  Baaaty  ll70/4MW/T/i  Tip  . .  4.14 
6.  >00/Am  -  “ 


O.  ItO/Am.  Baaaty  ll70/4MW/T/i  Tip  . .  4.14 
6.  ?00/Am.  Baaoty  1100/540W/1  H  Tip.  .10.M 

fpldav  aaa  Lb.  .061  Ball  Hagalpp .  1.20 

With  any  aoidariaairea  Spaaial  .  .  00a 

W6ITC  rOM  OUAXTITY  F6l6tt 


•  r"TAB" 

Dopt.  9E  III  Liberty  Street,  New  York  «,  N.  Y..  U.  S.  A. 


THAT'S 

A  • 

BUY 

PH.  RECTOR  2-424i 


Money  Back  OBBrastss 
(Co«t  of  MBm.  Only) 
SB  Min.  Ordsr  FOB 
NYC.  Add  SliBB. 
CItarBs*  tr  25%  Ota. 
Tokts  Gtd.  via  R-Exa. 
•niy.  Pries*  Suklsrt  Is 
Chsnts  WHlMBt  NsMso. 
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TA  B 


r  MIEHTY 
MIDGET 


INDEX  TO  ADVERTISERS 


Arhnon  CoUotd*  C« .  67 

Acme  Electric  Corponitlofi .  411 

Advence  Electric  ft  ReUty  Co .  S68 

Arronaotlcol  CommaDlestloBS 

EqolpmcBt.  Inc . 46S 

AcroToz  Corporation .  Ml 

A'O’A  DIt.  of  Elaotic  Stop  Nat 

Corpoimtioa  of  America .  S63 

Air  Marine  Motore,  Ine .  4S1 

Alrpaz  Prodocto  Companj .  4SS 

Aldea  Prodneta  Company .  67 

Alfai  Paper  ft  Encineerinp  Co .  468 

Allea-Bradley  Co .  tS8 

Allen  Co.,  Inc.  L.  B .  446 

Allied  Indaatriee,  lac . . . 878 

AlUed  Radio  Corp . % . 864 

Allmetal  Screw  Prodneta  Co.,  Inc .  74 

Alpha  Metala,  Inc .  465 

Ameriraa  Lara  Corporation . : .  77 

American  Optical  Company .  8M 

American  PhenoUe  Corporation . 804.  806 

American  Telerialon  ft  Radio  Co .  808 

Ameriraa  Time  Prodneta,  Ine .  60 

Amperite  Co..  Inc .  880 

Ampex  Eleetrie  Corp .  61 

Anaconda  Wire  ft  Cable  Company ...  .68.  66 
Andrew  Corporation  .  44 

Antara  Chemleala.  I>It.  of 
(ieneral  flyeataff  Corp .  806 

Antl-Corroaiee  Metal  Prodneta  Qow,  Inc..  874 

Arnold  Enclneerinp  Co . 116 

Art  Wire  ft  Stampinc  Co...,.^« . 868 

Atlantic  India  Robber  Worka,  Inc..,..,.  417 

Atlna  EBKlneerinp  Co..  Inc .  878 

Andlo  Devirea.  Ine .  816 

Audio  Pair .  415 

Automatic  Switch  Co .  444 

Aviatimi  Enptneerinc  IMv., 

Arien-Knirkerboeker,  Inc . 845 


Burllaston  Inatrument  Company.,, 
Burnell  ft  Company . 

Barroanha  Corporation. 

Electronic  Inntmmenta  Ulrlslon 
Bummann  Mfp.  Co . 


made 
/  in  all 
/ shapes,  sixes 
"/  and  alloys 
^  with  or 
without  selhiluM 


Cambridge  Thermionic  Corp .  tO 

Cannon  Eleetrie  Company .  884 

Centralab.  A  Otc.  of  Globe-t'nion. 

Ine . 11,  18,  18 

Chaoe  Braoa  ft  Copper  Co .  86 

Cheater  Cable  Corp .  48 

Chicaso  Standard  Transformer  Corp . 888 

Chleaco  Telephone  Supply  Corp . 78,  78 

Chleaco  Transformer,  Dir.  of 

Eoaez  Wire  Corp .  878 

Cinch  Mannfaetnrins  Corp .  165 

Claroatat  Mfp.  Co.,  Ine .  45 

Cleyeland  Container  Co .  867 

Cohn  Corp.,  SIpmond .  868 

Columbian  Carbon  Company .  486 

Commanleatlon  Acresaoriea  Co . 885 

Commnnlcatlon  Products  Co..  Ine . 401 

Conimunlcatlons  Company,  Inc . 486 

Consolidated  Vacuum  Corp .  886 

Constantine  Enplneertnp  I.aboratoriea  Co.  484 

Continental  Connectors,  DeJur  Amoco 
Corp .  846 

Contlnental-IMamond  Fibre  Co .  8M 

Control  Enplneerinp  Cotp .  816 

Comell-Dnbiller  Electric  Corp .  66 

ComlnK  Olaaa  Works .  887 

Cosmic  Radio  Corp .  481 

Coto-Coll  Company .  868 

Crescent  Company,  Ine .  868 

Cross  Co.,  H . 481 

Crucible  Steel  Company  of  America . 881 

Cnnnlnckam,  Son  ft  Co.,  Inc.,  James . 415 


SPEED  AUTOMATIC  SOLDERING 

for  flome,  oven  or  indiKtion  hooting 


Incirase  ProJuiiion  •  McltJ  Fasier  •  Guarantee 
Product  Precision  •  Vi'iih  Or  Without  Self-Flux 
Save  Lalsfr  C.osts  *  Ocsifined  For  Your  Application 
All  Sizes.  Shapes.  Alloys  •  Sirotifter,  Smoother  Joints 

Alpha'i  preformed  solders,  in  tny 
shape  or  siu,  rut  ma^  hours  from 
your  production  time.  You  can  seica 
washers,  rings,  coils,  cut  shapes, 
drop^  pellets,  solder  foil,  to  fit  ycrar 
specific  needs.  1  hey  save  you  consid¬ 
erable  tnoc^  and  materials  in  repeti¬ 
tive  soldering  processes. 

AVAILABLE  IN 

*  CEN-TRI-CORE  *  TRI-CORE 

ENERGIZED  LEAKPRUF 

ROSIN-FIUED  ACID-FILUD 


Ballantine  lasboratories,  Inc . 

Barnstead  Btlll  ft  fiterlllrer  Co.... 

Barry  Corp.,  The . 

Bead  Chain  Mfg.  Co . 

Beaver  Gear  Works  Inc . 

Bell  Aircraft  Corp . 

Bell  Telephone  Laboratories . 

Bendix  Aviation  Oorporatlon 

Fries  Instrument  Viv . 

Red  Bank  DIv . 

Bentley,  Harris  Manufactorlnp  Co. 

Berkeley  DIvlaian 

Beckman  Instruments,  Inc . 

Bird  ft  Co..  Inc.,  R.  H . 

Bird  ICIectronlc  Corp . 

BImbach  Radio  Oo..  Inc . 

BIrtcher  Corporation . 

BIwax  Corporation . 

Bliley  Electric  Company . 

Boesch  Manufacturing  Co.,  Ine, , . . 

Bogue  Electric  Mfg.  Co . 

Boonton  Radio  Corp . 

Bomae  Laboratories,  Inc . 

Brand  ft  Co.,  Inc.,  William . 

Bridgeport  Brass  Company . 

Bristol  Braes  Corporation . 

Brown  Electro-Measurement  Corp 

Brush  Electronirs  Compsuiy . . 

Burgess  Battery  Company . 


818 

488 

16 

jll  Dale  Products,  Inc .  868 

Dalmo  Victor .  117 

Dano  Electric  Co .  486 

ggj  Daven  Co.,  The . Third  Cover 

Davla  Eleetrie  Company .  864 

8^  DeJur  Amsco  Corp . 846.  847 

Dtallght  Corporation .  884 

Douglas  laboratories,  Inc .  885 

864  Driver-Harris  Company .  68 

860  Dumont  Laboratories,  Inc.,  Allen  B..118,  818 

488  Dunn  Engineering  Associates,  Inc . 484 

4M  Durant  Mfg.  Company .  866 

865  DX  Radio  Products  Co .  887 

486 

811  , 

448 

U5 

isa  Eastman  Kodak  Company, 

Hpecinl  Products  Sales  Mr . 811 

Edison  Incorporated,  Thomas  A . 880 

868 

Edo  Corporation .  78 

**  FUsler  Engineering  Co„  Inc . 488,  446 

***  Eltel-McCnllough,  Inc .  86 

885 

Electrical  ft  Physical  Instrument  Corp..  486 

Electrical  Industries  Division 
467  Amperex  Electronic  Corp .  865 


■k  SINGIE-CORE  *  SOLID  WIRE 


■k  SHEET  SOLDER 

Pleaic  consult  us  on  your  soldering  problems. 
Trained  Field  Engineers  always  avsilsble  to 
assist  you.  Small  or  Urge  quantities. 


for  further  informatiou 


write 


59  Water  St.,  Jersey  City  4,  N.  J. 

Spociolisls  IN  SOLDER  For  Ovor  50  Ysors 
Wont  more  iafermotioa?  Use  post  cord  so  lost  pops. 
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Uectro  Knclnerrlnc  I'rndacta  C« .  351^ 

Klectro  Tec  Corporation . 

Elrrtro-Trchnlcal  Prodnrts,  DIv.  of 
Sun  Chemical  Corp .  2t* 

Klectronic  Instrument  Co^  Ine .  S6IV 

Electronic  I’arts  Manufacturing  On.,  Inc.  103 

Electronic  Tube  Corporation .  IP 

Electrons,  Inc .  glU 

Ensrlneeiinir  Research  Associates. 

IMv.  of  Remington  Rand .  851 

Kpco  Products,  Inc .  899 

Erie  Resistor  Corporation .  92 


Ealrchlld  Kncine  A  Airplane  Corporation  248 

Fansteel  MetallorKteal  Corp .  414 

Federal  Telephone  A  Radio  Oerporatioo. .  (89 

Federated  Metals  Dir.  American 

Smeittnc  A  Reilninc  Co . 814 

Ferranti  Electric.  Inc . 41S 

Ferroxcube  Corporation  of  Aasertea . 1(8 

Fidelity  Instrument  Corp .  448 

Film  Capacitors.  Inc .  871 

Fire  Star  Company . 448 

Ford  Instrument  Company . 899 

Freed  Transformer  Co.,  Inc . 809 

Frequency  Standards  . SST 

Fuple-Mlller  Laboratories .  409 

Fnrst  Electronics . 417 


THU  raiXOW  U  TKAINED  IN  TOUR  BUSINESS.  His 
main  duty  is  to  travel  the  country  and  world 
—  penetrating  the  plants,  laboratories  and  nuua* 
agement  councik . . .  reporting  hack  to  you  every 
significant  innovation  in  technology,  selling  tac* 
tics,  management  strategy.  He  functions  as  your 
all-seeing,  all-hearing,  all-reporting  business  com* 
mnnications  system. 

THE  MAN  WE  MEAN  IS  A  COMPOSITE  of  the  editorial 
staff  of  this  magaiine.  For,  obviously,  no  one 
individual  could  ever  accomplish  such  a  vast 
business  news  job.  lt*s  the  result  of  many  quali* 
fied  men  of  diversified  and  specialised  talents. 


AND,  THERE  S  ANOTHER  SIDE  TO  THIS  COMPOSITB 
MAN,**  another  complete  news  service  which  com¬ 
plements  the  editorial  section  of  this  magaxine 
—  the  advertising  pages.  It*s  been  said  that  in  a 
business  publication  the  editorial  pages  tell  **how 
they  do  it**  —  **they**  being  all  the  indnstry*s  front 
line  of  innovators  and  improvers  —  and  the  ad¬ 
vertising  pages  tell  **with  what.**  Each  issue  un¬ 
folds  an  industrial  exposition  before  you  —  giving 
a  ready  panorama  of  up-to-date  tools,  materials, 
equipment. 

SUCH  A  “man”  is  on  YOUR  PAYROLL.  Be  Sure  to 
“listen”  regularly  and  carefully  to  the  practical 
business  information  he  gathers. 


HammiirlumI  Manufnctnrinc  O*..  Ino 
Hnnovla  ChcmIrnI  A  Mfp.  Cn. . ...... 

Hurt  Manufacturin8  Co . 

Hnibnuay  InHtrnment  Co . 

Ilnydon  Co.,  A.  W . 

Uaydon  Monnfacturinp  Oo.,  Ine . 

Heath  Company  . 

Helland  Reaearrh  Corporation . 

HHdor  Manufarturinc  Corp. . ....... 

Hrllpot  Corporation,  The . . . 

Hmninway  A  Bartlett  Mfp.  Co . 

lieppner  ManufartnrlnK  Company... 

llermaHeal  Company,  Inc . 

Hermetic  Seal  Products  Co . . .  ■ 

Hetherinslon.  Inc . . 

Hewlett-Fa^'kard  Company  ......... 
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FLUOROCARBON  "T 
PRODUCTS  DIVISION, 

fabricators  of  teflon  keif 

AND  OTHER  FLUOROCARBON  PLASTICS 

CAMDEN  1,  NEW  JERSEY 


CERAMICS 


METALS 


CARBONS 


Kahn  Bni^arrh  laboratoiirM . 

Kahl«  1EnKln««rlnK  Company . 

Kalbfell  Lnborntorim,  Inr . 

Karp  Metal  Prodnctn  Co.,  Inr . 

Kartron . 

Kay  Electrie  Company . 

Keartott  Company,  Inc . 

Kcllon  Switchboard  A  Supply  Co. 

Kcpoo  Laboratoriea,  Inc . 

Kcster  Solder  Company . 

Ketay  Mannfactorini;  Corp . 

KenlTel  d  Weeer  Co . 

Keystone  Carbini  Company . 

Keystone  Prodnets  Company . 

Kirk  d  Siam  MIp.  Co . 

Klein  t  Sons,  Mathias . 

Knlphts  Company,  James . . 

Kollsman  Insimment  Corporation 
Krenrel  Manofacturlna  Co..  Inc.. 


Starting  with  TEFLON*,  United  States  Gasket  Company 
engineers  have  developed  a  seriijs  of  "Filled  I*  luorocarbon  • 
materials,  greatly  broadening  the  scope  of  usefulness  of  this 
wonder-plastic.  For  example.  United  States  Gasket  Company 
"Application  Engineering”  has  already  helped  solve  such 
material  problems  as  long-wearing  chemical  resistant  tar¬ 
ings  and  pump  impellers;  valve  and  pump  packings, 
expansion  joints  and  chambers,  gaskets;  the  metal  plating 
of  Teflon;  the  hermetic  sealing  of  elixitronic  components; 
soldering  and  cementing  to  Teflon;  etc.,  etc. 

If  you  have  a  special  materials  problem,  that  one  of  these 
Teflon  "alloys”  might  solve,  tell  us  about  it.  Our  engineering 
department  will  work  with  yours  to  determine  the  Chemelec 
Mixture  best  suited  to  your  requirements. 


1.ol>orstof7  for  RIccI  ronlcn,  Inr 
lAmbda  Electronic*  Corpnmllon 

lAunpkin  lAUmratorlcH,  Inr  . 

I.amfion  d  Scmilona  Co . 

I.app  Insulator  Company,  Inr.  . . . 

I.cnkurt  Electric  Sale*  Co . 

l/ewls  Enrloeerins  Co . 

T.«wts  Sprinc  d  Mfp.  Co . 

Unde  Air  Pmdorts  Co..  .\  I>ir.  i 
I'nion  Carbide  d  Carbon  4  orp 

l.Indffmi  d  Assoc..  Erik  A . 


•dufoM't  trodvHorh  hr  ilt  (••roflvoreeMirlsns  reiui. 


Ideal  Industrie*  Inr .  ; 

InduMiial  Control  Co .  I 

Indii<<trial  Hardware  Mfs.  Co.,  Inr . 4 

IndiiNtrlal  Mica  Corporation . 

Jndustrlal  Test  Equipment  Co . 

Inet,  Inc.  . 

IiiHtrument  Corp.  of  America . 

Inotmmeat  Bealstor*  Co . 

International  Inktrumenl*.  Inc . 

International  Nickel  Company,  Inr . 

IntemattfHial  Rectifier  Corp . 

International  Resistance  Co . .418, 

Ippollto  d  Co.,  Inc.,  James . 

Irrlnrton  Varnish  d  Insulator  Co . 

-Ian  Hardware  Mtg.  Co.,  Inc . 

-lelllff  Manofactnrlnc  Corp.,  C.  O . 

•lennlnas  Radio  Mfd.  Co . 

JFD  Mf».  Co . 

-lohnson  Company,  B.  F . 

Jones  DIt.,  Howard  B.  Cinch  Mfa.  Co. . . 
-tor  Manufacturing  Company . 


QUARTZ 


GRAPHITE 


MICA 


ASBESTOS 


Hexarnn  Electric  Co .  101 

Ileyman  Manufactiiiiny  Company . S!i7 

Hirkok  Electrical  Instrument  Co .  417 

llinde  d  IFaorh .  340 

Ilopkln*  Enaineeiinc  Co . SIS,  400 

Hudson  Radio  d  Television  Corp . 437 

Hudson  T4>oI  d  IMe  Company,  Inc .  359 

Hudson  Wire  Co .  351 

Hudhes  Aircraft  Company .  357 

liudhe*  Researrh  d  Development 

loboratorle*  . S.IO,  3410 

Ilyror  Cnmpan.v,  Inr  .  375 


ENGINEERED  FLUOROCARBONS 


SILICATES 


ELECTRONICS  — SdptMiiwr,  I9SS 


4f7 


MULTIPLE  ASSEMBLIES 

FOR  SMALL  PARTS  BELONG  TO 

HORSE- AND~BUCCY  DAYS 


Link  Avintlon,  Inr . 

Lion  Fnatenrn,  Inr . 

littelfaM,  Inr . 

Litton  Rnrinrrrinc  I^bomtoriro, 


MU  Mnniifucturinc  Co.,  Inc . 

Mncnatmn  Inrorpumtrd  . 

Mnrnrtlr*.  Inr . 

.Mnlnyan  Tin  Ilurrau . 

MnUor>  k  Co..  Inr.,  P.  K . 

Manaon  Ijiborntorirs . 

Mnnnfnrtarrra  EnKinrrrinr  k 

Equipment  Corp . 

Mnrroni  Instrument,  i.td . 

Marion  Idertiia-al  Instrument  Co . 

Maryland  Klertmiilr  Mfc.  Corp . 

McCimw-HIII  B<H>k  Co . 

MrGraw-HIII  Hook  Co, 

Toi'hniral  tVrItIn*  Service . 

Measurements  Corporation  . 

.Mepro,  Inr . 

Metal  Tevtile  Corp . 

Metals  k  Controls  Corp.. 

General  Plate  l>lv . 

MeyrrronI  Co . 

Mira  Insulator  Company . 

Micro.  A  IMvIslfHi  of  Mlnneapolls- 
llonryuell  Keciilator  Co . 

MIrrolab  . 

Midland  Muniiractiirlna  C«.,  Inr . 

Miles  Keprodiirer  Co . 

MllfonI  KIret  k  Mn<'hlne  Co . 

Milieu  Mfc.  Co..  Inr,,  .lames . 

Mllllrar  Instrument  Corp . 

Milo  Kadio  k  Rlertronles  Corp . 

Milwaukee  Transformer  Co . 

Miniature  l*rerlslon  Iteaiincs  Inr. , . . 

MlnneaiMds-IInnrywrll  Reaolator  Co. 
Industrial  Illv . 

MInnesitta  Mlninir  k  Mfg.  Co . 

Mission-Western  Rnpinrers,  Inr . 

MItrhell-Kand  Insulation  Co.,  Inc... 

.Moloney  Elertrir  Company . 

Motordyne  Inr . 

Mulrliead  k  Co.,  I.td . 

Mullard  Overseas.  I.til . . 


DIE  CASTINGS 
GIVE  YOU  TINY 
PARTS  LIKE  THESE 

€OMPLm 
IN  ONE 
OPCMTIOM 


Compere  GRC  tmoll  die  loitings  with  oncmblics 
produced  by  other  methods.  GRC  completely  finished 
ports  save  you  time,  labor,  money.  Cast  in  one 
high-speed  operation,  they  open  broad  opportuni¬ 
ties  for  your  new  designs,  fast  delivery  on  100,000 
pieces  to  many  millions. 


Write  today  for  bulletin  and  samples. 
Send  prints  far  guetatlont. 


Amerlce's 
Foremost 
Pmditoirt 
of  Tiny 
Die 

Cestlncs 


Monafacturert  of  Small  Cortlnae 
1S1  Beechweod  Awe.,  New  Roim 
•  NEw  Rochelle  3-S600 


ALFAX  UNIVERSAL 
RECORDING  PAPER 


For  the  first  time  there  is  available  an  in¬ 
delible  recording  paper  —  ALFAX  —  that  is 
NOT  subiect  to  humidity,  temperature  or 
capillary  aaion  problems  usually  associated 
with  pen  and  ink  or  papers  marked  by  arcing 
or  heat. 

ELECTRICITY  IS  THE  INK 
THAT  MARKS  ALFAX 

Alfax  paper  can  be  marked  by  current  at  low 
at  one  volt  and  it  instantaneous,  permanent 
and  stable.  Highiv  sensitive  Alfax  it  capable 
of  founeen  stem  by  simply  varying  the  cur¬ 
rent  through  the  paper. 

Alfax  is  the  only  paper  that  is  capable  of 
high  speed  recording,  stable  before  or  after 
recording,  it  non-trantferable,  has  low  cur¬ 
rent  consumption  at  hi^  speeds,  can  record 
at  high  humidity  over  all  temperature  ranges, 
it  smudge  proof  and  non-toxic,  widths  from 
Ve'  to  72", 

Alfax  opens  a  whole  new  field  of  mooitor- 
ing  and  recording  of  phenomena  which  never 
before  have  been  done  easily  and  cheaply. 


Mtatwramanft  Corporallon 
MODEL  7t 


STANDARD  SIGNAL 
GENERATORS 


N,  R.  K.  Mfg.  k  Engineering  Co. .. . 

NiMiwa  Renenreh  k  Development 
ABooclnleu,  Ine . . . . . 

National  Company,  Inr . 

National  Moldite  Co . 

National  Cnlon  Radio  Corp . 

National  Vuleiuilsed  Fibre  Co . 

Ne#  Hampshire  Ball  Braringn,  Ine 

New  Hermes,  Ine . 

New  I.qndon  Instrument  Co . 

New  York  Transformer  Co..  Inc . . . 

Ney  Company,  d.  M . 

Nothelfer  Winding  l4kboratoriea. . 
Noeleonlrs  . 


FREQUENCY  RANGE  i  Choice  ef  two 
bands;  frequency  ratio  of  each  band 
l.t  lo  1  within  range  of  10  Me.  to  2S0 
Me.  Spoelol  tinglo  band  Instruments 
alto  cnrailoblo  up  to  420  Me. 


To  find  mate-  "T 

rial  tkfects  in 

go  n  barrels  a  ^  I 

Govt,  arsenal  V-/— p  5y"‘l 
applied  a  helix  recorder  1 1  Vfl  1  | 
with  Alfax  paper  that 
graphically  recorded  the  inside  of  the  barrel, 
instantly  showing  the  exaa  information 
needed.  No  other  recording  medium  was 
suited  to  this  job. 


OUTFUT  VOLTAGE  I  Continuously  vorl- 
oblo  from  1  to  100,000  mieroyoitt. 


ROWER  SUmYi  nr  v.,  SO/iO  eyelet. 


Request  Reoklet— dsicrfbe  your  problem 


Alfax  Paptr  &  Enginatrinf  Co. 

AMen  Research  Contor,  Woetboro,  Mott. 

ENGINEERING  SERVICE  TO 
RECORDER  MANUFACTURERS 


Ohmlle  Mfg.  Co . 

Olympic  Metal  Prednete  Co.,  lac. 

Opad-Greom  Company . . 

Oster  Mannfaotnring  Co.  John. 


49t 


Woof  OMio  laformatioa?  Use  post  card  on  lott  page. 
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PRECISION  PAPER  TUBE  CO 


BIRNBAtH 


RADIO  CO.  Inc 

14S  HUDSON  STREET 
HEW  YORK  13,  H.  Y. 


rBTiflc  Hrlrnliar  Co . Sit 

Panoramlr  Kadlo  1‘nMlurt*,  Inc . 4tQ 

PBr-Mrtsl  Pr«du«-I»  Corp . 8S8 

Penn  Kncineoriiic  A  Manufart  urine  Carp.  SM 

PennHylvanla  llpllral  Company . 44S 

Phalo  Plaxtlra  Corporallon  .  480 

Pluumtrun  Company  .  885 

Phrlpa  IMidpr  Copprr  Pro«l«n-l<i  Corp., 

Inva  Manufai'turine  Illv . 40.  41 

Plrkard  8  Burn.,  Inc . *1* 

Pin  Muiiufacturine  <'o.,  Inc . 418 

Plaaluiil  Corportitlon  .  81 

Polarud  Klc<-lronlc»  Corporation .  88 

Polymer  4'orporallon  of  Pcnnaylvanlo. .  •  •  888 

Polytrchnlr  Kcocarcli  Si  ItcvcIopmoPt 

Company,  Inc . 811 

Potter  Si  . . OIA,  84B 

Potter  Instrument  Company.  Inc . 888 

Power  Kquipraent  Company  .  888 

Precluc  Meaaurement  C'o . 448 

Precision  Apparatus  Co..  Inc . 888 

Precision  Paper  Tube  Co . 408 

Premax  Products  .  811 

Premier  Instniment  Corp . *81 

Presto  Kecordlii*  Corp . 8®8 

Price  Kles-tric  Corp .  8*8 

Prodelln,  . .  818 

Pye  l.lmited  .  «« 

Pymferrlc  Co.,  Inc .  •• 


eon 

eOBBMS 


Exoctins  quality  control  and  finest  moteriols  odd  up  to  moko  PRECISION  ROBBINS 
the  best  cores  for  R.F.,  I.F.  coils,  solenoids,  switches,  ond  other  electronic  applications. 

Count  PRECISION  BOBBIN  odvontooes;  PRECISION  COIL  BOBBINS  can  bo  deilgis 

to  your  portkulor  ipocificotiom  .  .  .  oi 

•  A.oneo.  l■•«ul••*•o■•  t'S*<  quantity— ditloctric  kroft,  fi 

•  Greater  Insulation  paper,  c.llulose  ocetot^oaibiaotloa.  or  phes 

•  Better  Heat  Dissipation  impregnated  materials.  Flanges  plain  or  titti 

•  Higher  Moisture  Rasistance  w'tR  leads,  slots,  holes  for  terminal  wires  .  . 

•  High  Strength,  Light  Weight  •"‘•ossed  to  tit  any  mountin 

•  More  Winding  Space  Send  specificofions  for  free  sample  and  a 

e  Low  Unit  Cost  lor  Bobbin  Catalog. 

Also  Mhs.  of  PRfCfS/ON  Paper  Tubes 


(tualily  Prorliicl.  C 


Chicago  47,  III. 


Plant  No.  2:  79  Chapel  St.,  Hartford,  Conn. 


iUnllti  I  orporalliMi  of  .Snicrlca . !6I, 

Back  Corcr 

Badio  .Malcrlal*  Corporallon .  819 

Badio  Kcccplor  (  ompany,  Inc . 841 

Railway  Kxprcio.  Aerncy,  Air  tlxpreno 

. .  *** 

Rapid  Ktrctric  Co .  488 

Rauland  Corporallon .  889 

RaybcMioa-Manhatlan.  Inc .  181 

Rajlhcon  Manufucturine  Company .  81 

R-B-.M  Itivlalon.  Koncx  IVIrr  (  orp . 806 

Reesra  Hoffman  (drporallon  .  888 

Rcmlcr  Company,  l.td .  488 

Rcmi  Hcalator  I'orp . 888,  889 

RcprcMcntallTco  of  KIcetronIc  Frodneto 

.Banufaclurrr*.  Inc.  The  .  850 

Republic  Foil  ft  Metal  Mllln,  Inc . 845 

Reolnlte  Corp.  IMv.  of  Frerinlon  Paper 

Tube  Co .  888 

Renlnlance  Producle  f'o .  49 

Rex  Corporation  .  853 

Rex  Khoostat  Co .  445 

Rochester  Electronlcn  Co.,  Inc . 445 

Rome  Cable  Corporation  .  108 

Ranxei  f'ord  ft  Wire  Co . 411 

Retherford  Electronic*  Co . 489 


Cut  produetioB  eosla  — opood  oporatione,  by  opoel. 
fylag  BUINBACH  —  your  roUablo  Boureo  of  Supply 


Gort.  Spec.  Hookup 
WIra 

JAN-C-7B  SRIR-SRHV 


•  Magnet  Wire 

•  Heavy  Fermver  Wire 


Sanborn  Company  . 

Saneaiiio  Electric  Company  . . 

Behmidt,  lac..  Geo.  T . 

Bchattic  ft  Co.  Incorporated . . 

BeSentUlc  Blectrle  IMv.  of  "S'*  C 
Quenched  Oisp  Co . 

Scintilla  Maeneto  INv.,  Bemlli 
Corporation . 

Bacon  Metalo  Corporallon  .... 
Servo  Corporation  of  .hmeiica 


•  Test  Leads,  Switches 


Quality  Products 

for  the  Electronics  Industries  since  1923 


WRITI  FOR 
CATALOG  53-1 
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Hrnotrol  (  ompiiny  . 

HballrrcHHt  Miinufaa'turiiiK  Co . 

Nhanr  Inaulatiir  Co . 

Shorr  Brothrr<*,  Inr . 

BIprra  KlM-triinlr  Corporation . 

Kiirma  InotrUmriit  im- . 

HlcnaJ  Knclnminic  Jt  Mfc.  Co . 

Kiinmon)i  FaMlrnrr  (orporatlon  .... 

HorrniM-n  Mi  Company,  Inc . 

Houthrrn  Klrclranlc»  Co . 

Spm-ific  rroduclH  . 

Hprnrrr-Krnnrd.v  I.atM>ralorlcH.  Inc. 

HpraKUO  Kloctrtc  Company ....  .0,  47,  100,  238 

Htarkpolo  Carbon  Co .  98 

Htandard  Klertrlr  Time  Company .  00 

Htamlard  Plrso  Co . SS7 

Htandard  TrlephonrH  Mi  (  ablra,  Md . 400 

Htrinrr-Iyra  Co .  821 

Htorltnc  Knclnrcrina  Cranpany,  Inr . $06 

Hlriilnc  Tranaformrr  Corp .  880 

HlrrrnH-.\rnold  Incorporated  .  839 

Htrrrna  .Maniifarturina  Co„  Inr . 418 

Htoddurt  AIrrraft  Kadbi  Co.,  Inr.  ...840,  341 

Mono  Paper  Tube  I'ompan.v,  Inr .  07 

HIrutbeni-Ilunn,  Ini .  258 

Htupakoir  I'rramir  Mi  Mtg,  Co .  381 

Hturteyant  Co.,  I*.  \ .  877 

Hun  Part#  IHatrlbulorn.  I.ld .  445 

Hoperlor  Elertrlr  Co .  83 

Hupeiior  Tube  Co .  05 

Hyirania 'Rlerlrlr  Produrta,  Inr.  .,  .7,  317,  891 
Hynthanr  Corporation  .  107 


8.55  Varflex  Sales  Co.  Inr . 

208  Varian  Associates  . 

435  Vortor  Klertronio  Co . . 

353  Veeder-Koot,  Inc . 

3.30  Vickers  Electric  Dir.,  Vickers,  lar. 

320  Vlctoreen  Instrument  Co. . 

3  irtory  KnylneerinK  Corp . 

Volkert  Metal  Stampinirs.  Inc.,  dobn 


H’aldes  Kohlnoor,  Inc .  203 

Ward  Ceonard  Electric  Co . 122,  123 

Warren  Wire  Co .  42 

Wasserleln  Mfr.  Co.,  Inr . 395 

Waterman  Products  Co.,  Inr . 404 

W'ebber  Mfr.  Co..  Inc .  70 

Wentinchouse  Electric  Corp.  . ,  .87,  32,  04,  405 

Weston  Elertriral  Instrument  Corp . 120 

Wheeler  Insulated  Wire  Co.,  Inr.  .  244 

White  Dental  Mf*.  Co„  R  H. . 387,  480 

Wiley  Mt  Hons,  Inr.,  John .  375 

W'illiams  Mt  Co.,  C,  K . 407 

Wlnrhester  Electronics.  Inr.  .  232 

Workshop  Associates,  DIt.  of  Oabriel 

Ciwnpany  .  344 


PUSH-PULL 

V'  and  'H'  AMPLIFIERS 

SOmv.  por  inch  'V'  SnnoIMvIty 
I  Vnit  P-P  IntnmnI  Calihrntnr 


Taylor  PIbre  Company  . 

Tech  I.aboralories,  Inc . 

Technical  Herviro  Corp . 

Terhnilrol  Ennineerina  Co . 

Trchnoluay  Instrument  Corp . .348, 

Tektronix,  Inc . 

Tel -Instrument  Co.,  Inr . 

Teleehron  Dept.  General  Elertrlr  Co.  . . . 

Teleromputinic  Corp . 

Teletronics  Ijtboratory,  Inr . 883, 

Telewave  Issboratories,  Inr . 

Telex,  Inr . 

Tensolite  Insulated  Wire  Co.  Inr . 

Terpenina  Co.,  1..  II . 

Texas  Instruments,  Inr . 

Thomas  A  Hklnner  Steel  Products  Co., 
Inc . 

Thompson-Bremer  A  Co.,  Hub.  of  Amer¬ 
ican  Marhine  A  Foundry  Co . 

TInnrrman  Products,  Inr . 

TIteflex,  Inc.  . 

Tobe  Deutsi-hmann  Corp . 

Trad  Television  Corp . 

Transistor  Products,  Inr . 

Trans-Honlrs,  Inr.  . 

Transradio,  I.td . 

Triad  Transformer  Corp . 

Triplett  Klectriral  Instrument  Co . 

Tuna-Sol  Elertrlr.  Inr . 


/.lellk,  Daniel  D.  . 
/.ophar  Mills,  Inc. 


Puk-MI  Vtrtical  kmpMmt 
.02*.  pur  Inch  Mnsltivlty.  10  cycitt  to  1 
MC  roipooM.  2  Me(s.  ind  22  mmf.  Input. 

1  Volt  Poak  to  Nik.  Ngololtd,  lom-hi 
Voltico  Calibrator. 

A  Coovaotatod  Vart  lapot  Stap  kttaooatar. 

ir  T  niaaa-llavaralai  twiteb. 
it  foab-foN  Nartaotal  AaipIMori  .1S«.  par 
Inch  doflactlon  aonaltlvl^.  10  cycloa  to  1 
MC  raaponaa  at  full  gain.  Vb  Mag.  and  20 
mnif.  Input. 

if  Intaroal  Unoar  twoopi  10  eye.  to  30  KC. 
it  CootroHod,  4-Wav  Synch.  Saloctloa]  Intar- 
nal  Poa.,  Intamal  Nag.,  Extarnal  and  Una. 

it  T  Alla  Modolattoo  Inpot 
it  latamal,  Phaaablo  BO  Cye.  Baani  Blanking. 
it  Slanaaldal  Swoop  Pbaaing  Control. 
it  All  4  Norliaotal  aod  Vortical  Plato  Cooooa 
Mona  BIroctly  Acoaaalbla  at  Boar. 
it  Poor-Way  Lab-Typa  Input  Tamdoala. 

★  UgBt  SbtoM  and  Maak,  ranovabla  and 
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SEARCHLIGHT  SECTION 
(Classified  Advertising) 

H.  E.  HILTY.  Mgr. 

SEARCHLIGHT  ADVERTISERS  INDEX 

492-493 


SERIES  SR-5 

Oscilloscope  Test  Probe  Set 

WAVIFOIM  ANAIYSIS,  TBOUBII-SNOOTIMB. 
SI8WAL  nAONB  AND  AUBNMiNT 
(•Ml  SwIm  it-SM  Mri  It-SaOAt 
Set  Includca  ahicldcd  Master  Cable  and  four 
diffarant,  detachable  probe  heada: 

1.  Nigh  laipadanca-Law  Capacity  Probe 

2.  Slgnal-Tradng-Cryatal  Probe 
S.  Baalctltra-laolatlng  Praba 

4.  Sblaldod-Olract  Probe 
it  In  vinyl-plaatic  carrying  caae. 

Net  Prlca  S2S.S0 


I'lilon  Carbide  A  Carbun  Curp.,  I.Inde  .\lr 
Products  DIv .  403 

Pnlted  Manufarturinv  A  Hervire  Com¬ 
pany  .  84 

United  States  Gasket  Co. .  497 

United  State*  Radium  Corp . 252 

Uidted  Transformer  Co . 2nd  Cover 

Unlveraal  Mfv-  Company,  Inc . 445 
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Vacuum  Tube  Voltmeter 
Audio  Oscillator 

^‘-i\ 

I  L  iqualixation  Filters 


This  unit  provides  the  necessary  information  on  transmission  character¬ 
istics  for  the  installation  of  terminal  equipment,  for  the  maintenance  of  termi¬ 
nal  equipment,  and  for  the  field  service  of  transmission  lines  and  terminal 
equipment  for  microwave  relay  systems. 

In  one  portable  unit  for  efficient  field  use  are  combined  the  functions 
which  normally  would  be  pt*rformed  by  a  separate  Vacuum  Tube  Voltmeter, 
Audio  Oscillator  and  Equalization  Filters. 

This  unit  has  filters  for  providing  response  curv’es  for  accurate  indication 
of  144,  FI  A  or  flat  transmission  lines.  The  12-A  also  has  provision  for  measure¬ 
ment  of  harmonic  distortion  and  has  its  own  self-contained  low  distortion 
1000  cycle  oscillator  with  variable  amplitude. 

The  amplifier  of  the  12-A  provides  range  levels  from  plus  20  to  minus 
80  DBM  in  calibrated  steps  of  10  I)b.  The  associated  meter  is  calibrated  in 
0.5  Db  steps.  The  dynamic  characteristics  of  the  indicating  meter  are  such 
that  its  response  approximates  the  speed  of  appreciation  of  sounds  by  the  ear. 

This  unit  has  line  blocking  capacitors  for  use  across  central  battery 
and  dial  telephone  lines. 

k  Write  for  additional  specific  information  and  for  catalog  material. 


For  Measuring  the 
Characteristics 
of  Microwave 
Relay  Systems 


191  Central  Avenue 
Newark  4,  New  Jersey 


N«w  dip- to  Waring  fndHMqw*  inivrai 
uniform,  high-quality  connncfiont 


Compact  "in-line"  design 
utilizes  photographic 
uniformity  and  accuracy  of 


PRINTED  /  PRINTED  /  PRINTED  /  PRINTED 

TRANSFORMERS  COILS  TRAPS  WIRING/ 


Features 


•  4l-25-Mc  sound  if 

•  45-75-Mc  picture  if 

•  40-uv  sonsttivity 

•  4-Mc  bondwidth 

•  3  if  stages,  plus  crystal  detector 
e  No  leod  dress  problems 

e  Requires  chassis  space  of  only 
8  25/32' X  I  13/16' 

•  Excellent  skirt  selectivity 


Also  available 


Tunable  RCA 
Printed-CircuH  IF 
Transformers, 

,  Coils,  and  Traps 


Advantages 


•  Pre-aligned  and  tested  as  a 
complete  unit  to  save 
installation  time 
e  All  tuning  adjustments  are 
above  chassis 


e  Packaged  intercarrier>sound 
if  amplifier 


Atk  fer  bwNptIn  mi  eCA>109KI  thrMifh  ICA-IMKI 


•  All  parts  accurately 
posWoned 


For  full  design  advantages  and  technical  data, 
write  RCA,  Commercial  Engineering,  Section  42IR 
Or  just  call  your  nearest  RCA  field  offlcei 

(■AST)  Humboldt  5-3900 

415  S.  5lh  St^  Harrison,  N.  J. 

(MIOWUT)  WhiteboN  4-2900 
5S9  E.  Slinois  St.,  Chicago.  M. 

(WIST)  Madison  9-3571 

420  S.  Son  fedro  St.,  los  Angeles,  Colifomia 


h 


